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BIG IS GOOD. BIG 



THE TRUCK knows big. That's because 
The Truck has the biggest extended cab of any 
Chevy" full-size pickup ever. 

And when you start this big, you're bound to end 
up with a whole lot of comfort. The widest third- 
door opening in the industry* and an integrated 
safety belt design will have you in and out in 
no time. Your knees will appreciate having the 



most rear-seat legroom of any half-ton pickup. 
Settle into one of the available front bucket 
seats with articulating headrests and you're 
up to your neck in luxury. Optional heated 
leather six-way power buckets' have a 
driver's side extra: they can be programmed 
to remember exactly how you like your seat 
adjusted. There. That's much better. 



All claims exclude other GM vehicles "Measurement based on widest distance between doors for half-ton pickups Heather on seating surfaces only "Versus 1998 Chevy C/K t+Dep 



SONY 



Download your mind. 



There's a remarkable new place to keep 
digital ideas. Introducing the Sony Spressa™ 
CD-ReWritable Recorder. Just plug it in and 
go— it's full of possibilities. Create your own 
music CDs. Archive photos, detailed drawings, 
business plans. Program dynamic slide shows 
for presentations. Back up data. Spressa's special 
software for Macintosh 9 and Windows 8 makes 
it all possible. Thanks to its plug-and-play 
interface, the Spressa USB Plus Recorder is 
easily shared between computers. And if you 
have any questions, just call our 24 hour/365 
day toll-free technical support line. Hey, haven't 
you always kept your 
best ideas deep inside? 
Well now there's a 
place just as safe. And 
best of all, it's a Sony— 
the leader in CD technology. 
Visit our website: www.sony.com/spressa 

©1999 Sony Electronic* Inc All rights reserved Reproduction in whole or in port without 
written permission is prohibited. Sony, the Sony logo, Spressa and Downlood your mind 
ore trademarks o' Sony. Macintosh is o trademark of Apple Compuier Corp Windows 
is a trademark ol Microsoft Corp. features and specifications are subject lo changes 
without notice. ToWree technical support onVed under product warranty STO-M91009 
Model CRX100E/X2 onry 





THE TIMEX TURN 'N' PULL ALARM WATCH. AS SIMPLE AS ONE, TWO. 

The Timex Turn 'N' Pull™ Alarm watch combines the elegance of an analog face with an alarm that's precise to the 
minute and easy to use. Use it for short-term reminders like parking meters, or set it up to 12 hours ahead for 
appointments. Just turn the ring and pull the crown: once for over an hour and twice for under an hour. And 
when the alarm sounds, the Indiglo* night-light flashes too. Keeping track of time just got easier. For retailers U.S. 
call 1-800-367-8463, or Canada call 1-800-263-0981. Or visit www.timex.com 

TIMEX- 
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SCIENCE & TECHNOLOGY 



23 Science & Technology Newsfront Astronaut 
assistants: softball-size robots; beating urban heat. 

59 COVER STORY The Best of What's New 

Science and technology are setting the stage for 
changes that will transform life in the 21st century. 
Consider our 12th annual salute to the year's 100 top 
achievements a primer for the new millennium. 



104 Special Report: Surfing @ School Wired 



100 



116 



classrooms network students while teaching them 
Internet skills for the jobs of tomorrow. 



AVIATION & SPACE 



Mars Invasion Two tiny probes 
and a lander will descend to the 
Red Planet this month, seeking 
to solve its deepest mysteries. 



Are the Russians Lost in Space? With Russia's 
participation in doubt, NASA is scrambling to revise 
plans for the troubled International Space Station. 




COMPUTERS & SOFTWARE 



43 Computers & Software Newsfront Internet 
addiction; home networking comes of age. 



Ill It's No Game Next-generation video 

games boast serious speed, smarts, and style. 



HOME TECHNOLOGY 



50 Home Technology Newsfront Superthin solar 
cells; last-minute Y2K checklist; jack-of-all-utilities. 



AUTOMOTIVE 



Automotive Newsfront New fuel efficiency 
champ; no-draggin' sport wagon; roomier Taurus. 



ELECTRONICS 



Electronics Newsfront 

Sneak preview 2000: digital- 
analog VCR; recordable DVD 
player; Internet-savvy fax; 
voice-operated TV /V CR. 
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This is a very special year-end issue for Popular Science — the last Best of 
What's New Awards of the century and our 12th annual. As in previous years, 
the editors (below) gathered, evaluated, and debated literally thousands of the 
most innovative, cutting-edge discoveries, products, and technologies the world 
could think up. From a pet robot clog named Aibo to a next-generation oven that 
bakes cookies in only 2 minutes to a watch that automatically adjusts to what- 
ever time zone you're in, these achievements — whether they be functional or 
merely fun— offer a glimpse at the advances we can yet expect in the 21st century. 

This issue also brings to a close our special yearlong celebration of the 
100 inventions that have had the greatest impact on our lives during this millen- 
nium. To give you a better idea of how prolific humans truly are, consider that 
the U.S. Patents and Trademarks Office received more than 250,000 applications 
in the past year alone. Clearly, the inventive spirit is alive and well and poised to 
see us into the next century and beyond. Just wait 'til you see what marvels await 
you in these pages next year. See you then. — Cecilia Wessner 
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LETTER 




Bio Bonanza 

THE OCTOBER issue 
on the bioengineer- 
ing of humans was 
full of fascinating 
and uplifting articles 
that broadened my understanding 
about the human condition. 

Gene Behnke 
Sacramento, Calif. 

Monkey Business 

IN "Organ Cowboy" [Oct.], you 
state that primates are not being 
pursued as a source of organs for 
transplants into ailing humans for 
ethical reasons. As a consequence, 
thousands of people are dying 
while researchers work through 
the extremely difficult problems 
of adapting pig organs for human 
transplants. That strikes me as an 
appalling lack of ethics. 

Tom Hanks 
Coal Valley, 111. 

Earlier Sea Launches 

YOUR article on the floating launch 
pad named Odyssey did not mention 
that satellites have previously been 
launched into equatorial orbit from 
the ocean ["From Sea to Space" 
Sept.]. The San Marco Equatorial 
Range project is a collaborative effort 
between the United States and Italy 



set up in 1964 expressly for that pur- 
pose. The project consists mainly of 
three platforms connected by sub- 
marine cables that sit in the Indian 
Ocean, off the Kenya coast. One plat- 
form is for vehicle assembly, testing, 
and launching; the second is for com- 
munications; and the third houses 
radar for satellite tracking and other 
equipment. Two additional small 
platforms contain the electrical 
power-generation plant. 

Unlike the floating Odyssey, the 
San Marco platforms stand on steel 
"legs" above the ocean. Since 1964, 
the platform has launched nine 
satellites (four of them NASA's) into 
equatorial orbits, some of them with 
international cooperation. The 
project continues to launch satellites 
and support tracking operations for 
satellites it has already launched. 

Lee Foster 
Former Project Manager 
Scout Launch Vehicle and 
San Marco Programs 

Toano, Va. 

Aerodynamic 
Automobiles 

I ENJOYED your article on General 
Motors' newest streamlined proto- 
type automobile ["The Slippery 
Car," Automotive Newsfront, 
Oct.], especially the timeline 
showing all the neat streamlined 
production cars. But you left out 
one of the largest production 
streamlined cars, the Czech-built 
Tatra. Like the new General Motors 
car, the Tatra had a rear engine. My 
1962 T2-603 has a wind-cheating 
body underneath as well as above: 
All cables, lines, and wiring are 
inside the car, even the linkages 
for the rack and pinion steering. 
Wherever I park the car, it draws a 
crowd. For more information on 
Tatra automobiles and trucks, I 
suggest checking out www.team.net/ 
www/ktud/Tatra.html. 

Bill McCoskey 
Mt. Airy, Md. 
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New: Online Index 

Looking for a Popular Science article 
but can't remember what month it 
was published? Try searching our 
online index at www.popsci.com. 
It covers issues published from 
1990 through 1999. For a printed 
version of this year's index, please 
send a stamped, self-addressed 
envelope to: 

Popular Science 1999 Index 

2 Park Ave. 

New York, NY 10016 



An automatic transmission that lets you decide when 
to shift? Gee. An available aluminum, 225 horsepower, 
3.2 liter V-6, designed and proven in cyberspace? Gee. 
A sleek cab-forward sedan that feels roomier than some 
city apartments? Gee. These are merely 
a few examples of the technological 
artistry behind Dodge Intrepid ES. 

Although born in the virtual 
world of ones and zeros, Dodge 
Intrepid remains an automobile 




best appreciated in 
the real world. On 
real curves. Where 
you can experience 
the pulse- 
quickening 
sensations of 

sudden acceleration, brisk braking, and 
athletic cornering. Dodge Intrepid A 
P technical masterpiece. And a simple joy. 




It puts the 

"Gee" in 
technology 




Dodge Intrepid (^Different. 

800-4-A-DODGE or www.4adodge.com 

Always use seal bells. Remember a backseat is the safest place for children. 




LETTER 



Copy-Proof CDs? Yikes! 

IN "Copy-Proof CDs" [Electronics Newsfront, Oct.], you 
say that United Kingdom-based C-Dilla is working on a 
technology to render newly manufactured music CDs 
unplayable on a standard CD-ROM drive. I can only 
hope this technology never comes into use. I play music 
CDs on my computer exclusively because I don't own 
a stand-alone CD player. If the music industry were to 
adopt the technology, I'd be forced to drop a couple of 
hundred dollars on a piece of hardware that will likely 
become redundant in a few years. Ridiculous! 

Trevor Kidd 
Gloucester, Ontario 
Canada 

Parachutes and Airplanes 

"IF Airplanes Had Parachutes" [Reality Tech, Oct.] dis- 
torts the picture of general aviation safety. While the 
article claims "three to four planes a day are lost to spatial 
disorientation," statistics from the Aircraft Owners and 
Pilots Association Air Safety Foundation demonstrate 
that spatial disorientation was a cause or factor in only 
35 accidents in 1996 (the last year for which full data is 
available). That number has declined steadily since the 
1980s due in part to today's private pilot training, which 
includes at least 3 hours of instrument instruction to 
teach pilots how to cope with spatial disorientation. 

Both automobiles and general aviation are riskier than 
the major U.S air carriers. But nothing can compare with 
the airlines' 1998 record of no passenger deaths. The 
airlines operate in a tightly controlled environment, with 
repetitive operations to a limited number of airports (about 
600) using highly trained crews flying the best equipment. 

General aviation serves some 1 3,000 facilities of all kinds. 
Included in the general aviation safety statistics are inher- 
ently riskier operations such as powerline and pipeline 
patrol, aerial agricultural applications, Alaska bush flying, 
forest fire fighting from the air, and law enforcement flying. 

Yet, there were just 361 fatal general aviation accidents 
in 1998, during 35 million flights and 27 million hours in 
the air. And the record continues to improve. The number 
of fatal accidents today is half of what it was in the 1970s. 

Warren Morningstar 
Aircraft Owners and Pilots Association 
Frederick, Md. 

I PILOT A Boeing 777 for American Airlines, and I believe 
that your suggestion that a huge parachute would have 
saved John F. Kennedy Jr. is absurd. First, he would have 
had to know that he was in a life-threatening situation to 
deploy the chute. Then he would have had to be within 
the capabilities of the rescue chute. Deploying this device 





The IntelliMouse* Explorer looks different because it is. 
Optical tracking turns tfie slightest movement into precise cursor action, 
without the use of a mouse ball — on Macintosh or Windows' 8 '- based PCs. 
It's like a blonde bombshell with a Ph.D. 

Microsoft 

Where do you want to go today? 

www.microsoft.com/mouse 
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is almost a guarantee that you have lost your aircraft (either 
a hard earthbound landing or in the water, to sink eventual- 
ly). That in itself will make it near impossible for most pilots 
to use, admitting in a time of stress that they are so screwed 
up that the plane is a total loss before you hit the ground. 
That leads to one more consideration: Kennedy's grasp of 
the situation. He may not have even been aware that he 
was out of control until the aircraft contacted the water. 

Jim K. Walton 
Highland Village, Tex. 



Corrections: Gene therapy clinical trials to treat muscular 
dystrophy are being led by researchers at the University 
of Pennsylvania in Philadelphia ["Mending Broken 
Genes," Reality Tech, Oct.]. 

The ball in a tube in John F. Kennedy Jr.'s Piper 
Saratoga aircraft was a slip indicator ["If Airplanes Had 
Parachutes," Reality Tech, Oct.]. 
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The Readers' Choices 

THANKS TO ALL of you who sent in ideas 
for this year's series on the 100 great- 
est inventions of the millennium. We 
received around 1,000 nominations. 
Your mail ranged from serious dis- 
JTJ cussions of Tesla's work on altemat- 
i™J ing current (he has a lot of fans 



among you) to nominations of sliced bread. Our 
favorite was from the reader who nominated 
Popular Science. For more about the series, see 
www.popsci.com. Here then are your 
top 10 picks: 



10. Television 
9. Internet/ Web 
8. Microchip 
7. Telephone/cellphone 
6. Automobile 
5. Printing press 
4. Light bulb 
3. Toilet/indoor plumbing 
2. Personal computer 
1. Electricity 
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They last longer than ordinary Duracell in digital cameras. 
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BY FRED ABATEMARCO 



News at the Digital Divide 

THIS YEAR'S good-news/bad-news report on technology usage 
in the United States from the Commerce Department, "Falling 
Through the Net III: Defining the Digital Divide," contains 
hardly any surprises. And that really got my attention. The up- 
side is that computer ownership and Internet connectivity are 



booming. The number of homes with 
a computer has nearly doubled in the 
past four years. Today, the computer 
has taken up appliance status in more 
than 42 percent of households across 
the United States. 

And these computers are increas- 
ingly being wired to the Internet. 
Online access was up more than 50 
percent in just the past year (from 
1997 to 1998). Now, more than one- 
quarter of all U.S. households can 
surf in cyberspace. 

Mostly, this explosive growth has 
occurred democratically. The online 
penetration and computer owner- 
ship increases extend across all the 
demographic levels — by race, geogra- 
phy, income, and education. 

We view these trends as favorable 
without the slightest question be- 
cause we clearly see computer tech- 
nology as empowering. In fact, 
personal growth and a prosperous 
U.S. economy are considered to be 
the long-range rewards of individual 
and collective technological prowess. 
I myself am hoping that such assump- 
tions are true and that world peace, 
love, understanding, and perhaps a 
cure for the common cold or a world 
championship for the Mets will 
somehow be future byproducts. 

Pretty rosy picture, right? Now 
for the not-so-good news. The gov- 
ernment's analysis spells out a so- 



called digital divide. That is, the digi- 
tal explosion is not booming at the 
same pace for everyone. Yes, it is 
true that we are all plugged in to a 
much greater degree than any of us 
have been in the past. But in a sort 
of Orwellian twist, some of us are 
more plugged in than others and are 
getting plugged in far more rapidly. 
And this gap is widening even as the 
pace of the information age acceler- 
ates through society. 

Computer ownership and Inter- 
net access are highly stratified along 
lines of wealth, race, education, and 
geography. As you might suspect, the 
data indicates that computer owner- 
ship and online access is growing more 
rapidly among the most prosperous 
and well educated: essentially, wealthy 
white people with high-school and 
college diplomas and who are part of 
stable, two-parent households. 

The highest income bracket 
households, those earning more than 
$75,000 annually, are 20 times as 
likely to have access to the Internet 
as households at the lowest income 
levels, under $10,000 annually. The 
computer penetration rate at the 
high-income level is an astounding 
76.5 percent, compared with 8 per- 
cent at the bottom end of the scale. 

Technology access differs widely 
by educational level. College gradu- 
ates are 16 times as likely to be Inter- 



net surfers at home as are those with 
only elementary-school education. If 
you look at the differences between 
these groups in rural areas, the gap 
widens to a twenty-six-fold advan- 
tage for the college-educated. 

From the time of the last study, 
the information access gap grew by 
29 percent between the highest and 
lowest income groups, and by 25 per- 
cent between the highest and lowest 
education levels. 

In what the Commerce Depart- 
ment labels a racial ravine, whites 
have significantly greater Internet 
access than blacks and Hispanics. 
Nearly 27 percent of whites have 
access to the Internet from home. 
That compares with 19 percent of 
blacks and about 17 percent of His- 
panics having access from any loca- 
tion at all, whether at home, work, 
school, or a community center. Even 
though computer penetration for 
blacks and Hispanics more than 
doubled between 1994 and 1998, 
the gap in household access to the 
Internet between blacks and whites 
and Hispanics and whites grew by 
more than 50 
percent. 
"The dis- 
parities 
between 
races are 
significant 
and they 
are grow- 
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ing," the government's report warns. 

This bad news is old news. Ad- 
vantage to the advantaged is not a 
concept spawned by the technology 
revolution. And because it's all too 
easy to greet this development with 
a jaded yawn, alarm bells should be- 



gin sounding. Especially since the 
trends cited in "Falling Through 
the Net III" echo those of previous 
studies from the Commerce Depart- 
ment and from other sources. Ver- 
sions I and II of the report, published 
in 1998 and 1995, respectively, also 



Advertisement 

Teacher Training - The Critical Ingredient 

This year, schools will spend nearly 15 times as much on computers and Internet 
connections as on training teachers to use the high tech tools. And yet, a recent Market 
Data Retrieval study found that 61 percent of teachers felt either "not at all prepared" 
or only "somewhat prepared" to integrate technology into classroom instruction. 

The economy of the future depends on the quality of education in our classrooms 
and the ability of our students to compete in an increasingly technical world. Our 
teachers are a critical element in ensuring that our students are as competent using 
these high tech tools as they are using pencils, paper and textbooks. Teachers can 
be powerful role models by encouraging students to understand the impact of 
technology and how to use it to affect positive change. 

Three things are critically important to ensure that teachers use technology effectively. 
First, teachers need direct access to the Internet in their classrooms. Second, teachers 
need to learn how to integrate technology into their curricula, not simply receive 
training on computer skills or practice using applications. And finally, teachers need 
technical support to keep their computers and networks up-to-date and running 
reliably. 

Technology has great potential to improve learning. It can provide real educational 
benefits by increasing productivity and global awareness, and by helping to make 
instruction more individual and specific to the students' needs. But none of this happens 
magically. Profound change will only happen if we provide our teachers the resources 
they need to use this technology effectively to improve the learning process. Our 
children depend on us to make this happen. 




Craig Barrett 



President and CEO, Intel Corporation 



targeted the deepening gap. 

In the long run, participation in 
the information age may not be a 
zero sum game, where if some groups 
win, others must lose. Eventually, 
as the technology matures we are 
likely to see penetration levels ap- 
proach parity across all groups. This 
was true for telephone access and 
television ownership. But eventual- 
ity can be cold comfort in an era 
when tomorrow is radically differ- 
ent from today and unrecognizable 
compared with yesterday. 

And this time, the stakes are 
higher. Being familiar with technol- 
ogy is not an option but a necessity 
for present and future generations. 
Never has technology or our rela- 
tionship to it had such an onus. 

We have a public policy chal- 
lenge right now to do some steering 
to reverse the digital divide. Hap- 
pily, not everything must be regu- 
lated or legislated. Free market 
dynamics obviously underpin most 
of the technological surge of the 
past 20 years. Knowing that com- 
puter and telecommunications costs 
continue to plummet is a positive 
sign that we'll someday approach 
full buy-in to the computer age. 

Perhaps the stickiest point right 
now is the controversy over the edu- 
cation rate, a program in which tele- 
phone fees are used to finance grants 
that discount the cost of school and 
library connections to the Internet. 
Telecommunications companies are 
suing the federal government while 
passing these charges onto consu- 
mers. Litigation, consumer confu- 
sion, and partisan squabbling in 
Congress over the e-rate threaten to 
stall or even roll back what has been 
an impressive start in getting schools 
wired for the 21st century. We need 
to support, not scuttle, the effort to 
get our classrooms wired, and make 
sure we move forward to close, not 
perpetuate, the digital divide. <^ 

To comment on Reality Tech, e-mail 
realitytech@popsci.com 
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On the other hand, you've been 
very, very good this year. 





The Bose* Wave* radio/CD is an ideal gift 
for your favorite music lover. But listen to 
it once, and you may not want to give it 
away. After all, the Wave radio/CD can fill any home 
this holiday season with lifelike, full stereo sound. 
And yet it's small enough to fit on an end table, on 
a kitchen counter — just about anywhere. 

There really is nothing like the Wave radio/CD. 
In fact, the Oregonian says, "...the system remains 
one of those little unexplained miracles of acoustic 
physics...." The miracle is our patented acoustic 
waveguide speaker technology, and it's what pro- 
duces such clear, room-filling sound from such a 
small enclosure. It even won its team of engineers 
the "Inventor of the Year" award. 

The Wave radio/CD is available directly from 
Bose, the most respected name in sound. Try the 
Wave radio/CD or Wave radio risk free in your home 



for 30 days. If you are not completely satisfied, 
return it for a full refund, no questions asked. Call 
today at 1-800-492-2073, ext. T3885, and ask about 
our interest-free installment 
payment plan. The Bose 
Wave radio/CD will make 
your favorite music lover — who just might be 
you — very, very happy. 



For free shipping, 
order within 30 days. 



1-800-492-2073, ext.T3885 

For information on all our products: www.bose.com/t3885 

Please specify color when ordering: 

Wave radio/CD: □ Platinum White or □ Graphite Gray 

Wave radio: □ Platinum White or □ Graphite Gray 



Name 



Address/City/State/Zip 



Day Phone 

Mail to: Bose Corporation, 

Dept. DMG-T3885, The Mountain, 

Framingham, MA 01701-9168 



Evening Phone 



Better sound through research^ 



© 1 999 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan and free shipping offers not to be combined with any other offer. 
Installment payment plan available on credit card orders only and subject to change without notice. Oregonian, 3/5/99. 




Photographed by John B. Carnett 



Indispensable 
Inventions 



Simple but elegant, these small wonders 
help make our lives a little easier. 
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CORRECTIVE 
LENSES 



ENGLISH MONK Roger Bacon made the first 
recorded observations about the use of lenses for vision correc- 
tion: In 1268, he pointed out that glass lenses could magnify let- 
ters on a page. But eyeglasses may have already been invented 
in China. In 1275, Marco Polo reported that the Chinese were 
reading with the aid of lenses held in place by weighted cords 
hung from the ears. The first bifocals were made in 1784 for 
Benjamin Franklin, and contact lenses were invented in 1887. 
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ALKALINE BATTERY 




THE FIRST batteries for consumer 
use appeared in the late 19th 
century. Within a few decades, 
carbon-zinc dry cells made it pos- 
sible to produce small, battery- 
powered devices like radios and 
flashlights. But in 1959, carbon- 
zinc batteries still didn't last long 
enough for many envisioned ap- 
plications. Eveready Battery Co. 
researcher Lew Urry thought his 
prototype alkaline battery might 
do the trick, but it took a hands- 
on demonstration to convince a 
company executive, who was told 
to leave two flashlights turned on 
in his desk drawer overnight — 
one with a carbon-zinc battery 
and the other with Urry's proto- 
type. In the morning, only the 
alkaline was still shining. Today, 
Americans spend SI. 3 billion per 
year on alkaline batteries. 
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"I wanted the best protection 
available and APC delivered. 



8 million computer users can't be 
wrong about APC power protection 

Personal computer users across the country recognize APC 
as a leader in power protection. Now, home users are finding 
multiple uses for APC products. Some use their APC to run a 
television or small refrigerator during a disaster. Others will 
use their APC Uninterruptible Power Supply (UPS) as a "power 
bridge" to give them enough time to get their power genera- 
tors started. Still others will use APC to protect sophisticated 
audio and visual equipment from damaging electrical surges. 

Business users enjoy the dependability of APC, the $25,000 
equipment protection guarantee that comes with all APC 
UPSs, and the Lifetime Guarantee* that comes with all APC 
surge protection products. 

Visit your reseller or the listed retailers and try one today! 



APC provides legendary 
surge protection for all 
your equipment needs. 



- Fred Lugano, weatherization.com, Vermont 




D«signeofo( 



Microsoft * 
Windows"98 
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APC BackUPS Pro" 500: 

"APC's latest plugs into a USB port, making it 
completely painless to protect your PC from 
power snafus and electrical spikes. " 

- PC Computing 4/99 



An APC UPS gives you: 

• Enough outlets to protect your com- 
puter plus displays, printers, scanners 
and more 

• Emergency battery power for continuous 
uptime through brief power outages 
to help save your data 

• Telephone/network surge suppression 
to maintain your online connection 



• Auto-shutdown software which saves 
your files and data, even when you're 
away from your computer 

APC safety and reliability benefits: 

• User-replaceable batteries reduce 
service costs 

• Easy overload recovery 

• Site Wiring Fault indicator 



You can find APC power protection products at these stores or visit httpj/promoapcccom and click on "bow to bin/" to find your nearest reseller. 

PC ConncdHMT 

81X1-986.2)20 




Audible and visible alarms alert 
you to power events as they occur 

$25,000 equipment protection 
guarantee (U.S. and Canada only) 
f See policy for details 

"Best in Class" longest runtime 
guarantee (5-40 minutes) 



Legendary Reliability' 



Enter to win the APC Home Power Protection Package. 

Enter to win APC's legendary power protection for your entire home, home office or small business, a $3000 value! All entrants will also receive an "Are You at Risk" Kit. 
(See APC's Web site for complete promotion details) 

Enter now: Visit http://promo.apcc.com Key Code o3 1 1 z • Call 888-289-APCC x8774 • Fax 401 -788-2797 

©1 999 American Power Conversion. All Trademarks are the property of their owners. APC3E9CF-US • PowerFax: (8001347-FAXX • E-mail: aponfoeapcc.com • 132 Fairgrounds Road. West Kingston, Rl 02892 USA 
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QUARTZ WATCH 

IN THE EARLY 1920s, a scientist named 
W. G. Cady discovered that quartz crys- 
tals could be made to vibrate at a steady 
rate when placed in an electrical circuit. 
What's more, Cady learned, the frequency 
of the vibration could be controlled by cut- 
ting the quartz in a specific way. Building on 
Cady's work, researcher Warren Marrison of 
Bell Telephone Laboratories used a vibrating 
quartz crystal to devise a clock that was far more 
accurate than any mechanical timepiece. A minia- 
ture version of Marrison's vibrating crystal made it 
possible to create the first quartz wristwatch in 1967 




1920s 



ADHESIVE TAPE 



TWO-TONE CARS were popular in 
the early 1920s, when 3M researcher 
Dick Drew overheard workers in a 
body shop cursing the heavy adhe- 
sive tape and butcher paper they 
were using to paint a car. The t 
tape peeled away paint, requiring 
extensive touchups. Drew set 
about developing a tape with less 
aggressive adhe- 
sive, the first mask- 
ing tape. 3M's 
president wouldn't 
approve funding 
for the project, but 
Drew forged ahead 
anyway, disguising 
his work in a flurry 
of small purchase orders. A few 
years later, Drew invented cello- 
phane tape. During World War II, 
Johnson & Johnson added a water- 
proof coating to its medical ban- 
daging tape — creating duct tape, 
now reputed to hold the world to- 
gether. The tape got its name and 
silver color during the post-war 
housing boom, when it was used 
for duct work. 





Bill INCANDESCENT LAMP 

THOMAS EDISON'S light bulb was not the first in- 
vented, but it was the first to gain wide acceptance. 
Edison and his colleagues experimented with thou- 
sands of filament materials and bulb designs while 
they were trying to develop a replacement for oil and 
gas lighting. Finally, in 1879, they electrified a 
carbonized cotton thread inside a fragile gas 
bulb from which all the air had been 
removed. The lamp glowed for 1 3 
hours before its filament failed. 
Modern light bulbs use tung- 
sten filaments, which last longer. 

EHE ZIPPER 

WHEN A FRIEND had difficulty tying the long 
laces of his boots, Chicago inventor Whitcomb 
Judson designed a "clasp locker" that today is 
recognized as the first zipper. Judson displayed 
his prototype at the Chicago World's Fair in 
1893, but it jammed easily and sold poorly. 
Two decades later, Swedish-American engi- 
neer Gideon Sundback developed an im- 
proved version. B.F. Goodrich coined the 
onomatopoeic name "zipper" in 1923 
when the hookless fastener was featured 
on its new galoshes. 
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1 1999 Canon U.S.A.. Inc. Call 1-800-OK-CANON or visit us at http://www.usa.canon.com on the wei 

n-woaiifMi ffUil nil (lift f*PJ 



Save with the 
CASH IN WITH 
CANON REBATE 

thru 12/31/99 See your 
authorized dealer for details 



Canon 

Sn artxaoced it's simDio 



INVENTIONS 




EHE BALLPOINT PEN 

AN AMERICAN leather tan- 
ner named John Loud in- 
vented the first pen to apply 
ink with a rolling ball; he 
used it for marking hides. 
Many variations followed, 
but most suffered from leaks 
and clogs. The first success- 
ful version was patented in 
1938 by Hungarian brothers 
Lazlo and Georg Biro, who 
devoted much effort to de- 
veloping a quick-drying, 
smooth-flowing ink. Their 
design was later refined by 
Frenchman Marcel Bich, 
who introduced the inexpen- 
sive Bic pen, still known in 
England as the Biro. Some 
14 million are sold daily. 



1942 



TUPPERWARE 




IT WAS DuPont chemist Earl Tip- 
per who took a new plastic formu- 
lated by his company in 1942 — 
polyethylene — and turned it into 
colorful lidded bowls and other 
household storage products that 
could be "burped" to minimize 
spoilage. Other manufac- 
turers followed Tupper's h 
lead, creating resealable 
plastic containers such as 
the Rubbermaid cereal saver 

shown here. But only Tupperware became a household 
word, through a unique marketing strategy in which prod- 
ucts are sold at parties hosted by volunteers for their friends 
and neighbors. Today a demonstration starts somewhere in 
the world every two seconds, the Tupperware Co. claims. 




1899 



PAPERCLIP 



OFFICE MANAGERS of the 13th century fastened 
papers together with short lengths of ribbon wo- 
ven through cuts in the upper lefthand corner of 
the sheets. Today we use small curved lengths of 
metal shaped into paper clips, the most success- 
ful variation of which is the double-oval Gem clip. 
The paper clip's invention is credited to Norwe- 
gian Johan Vaaler. Since Norway had no patent 
system, Vaaler filed for patent rights in Germany 
in 1899. Norwegians wore paper clips on clothing 
during World War II to show their patriotism. 




1948 



VELCRO 



SWISS ENGINEER George de Mestral returned from 
walking his dog one day to find cockleburs stuck to his 
clothing and pet. Examining one under a microscope, 
he saw that its surface was studded with tiny hooks. 
That gave him an idea for a new type of fastener 
made from two strips of fabric — one with hooks and 
the other with small loops — that bond tightly when 
pressed together. De Mestral called his product Velcro, 
from the French words "velour" and "crochet." 
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TOYOTA TUNDRA 




The new full-size Tundra stops a whopping 19 feet shorter than any full-size truck we tested. 1 
And when you're trying to stay out of trouble, 19 feet makes a damn good cushion. 



Stops 19 feet shorter than any full-size truck we tested! 
The only 4-piston caliper front disc brakes in its class. 



P- Largest front disc brakes in its class. 



Have we gone too far? Or have others not gone far enough? 

www.toyota.com ♦ i-soo-go-toyota 

©1999 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. Toyota reminds you to Tread Lightly! " 



'Based on AMCI-cerlitied performance tests conducted using a model-year 2000 Toyota Tundra V8 Access Cab Limited against comparably equipped 
1999 5.4-liter Ford F-150. 5 3-liter Chevrolet Silverado and 5 9-liter Dodge Ram halt-ton full-size 4x4 V8 pickup trucks with 1.200 lbs. ot payload 



DON'T THINK OF IT AS A TELESCOPE. 
THINK OF IT AS A GLOBAL. PORTIONING 
SYSTEM FOR THE REST OF THE UNIVERSE. 




ed tour of the 
heavens at the push of a 
button with the 
Meade* ETX-90EC 
Astro Telescope. 




See more in 20 minutes than Galileo 
saw in a lifetime. Galaxies, nebulae, 
star clusters, the planets, and more. New 
Meade digital technology makes finding 
any object in the sky as easy as pushing 
a buttonl 

Choose from over 14,000 celestial 
objects stored in the Autostar"' hand 
controller's database, press GO TO, and 
the telescope moves to the object, 
places it in the field of view, and follows 
it across the sky — automatically, first time, 
every time. This is one telescope you have to 
see — and use — to believe. 

Use the telescopes automatic guided tour feature to explore 
the rings of Saturn, mountain ranges on the Moon, or dust lanes in the 
Andromeda Galaxy. The Meade ETX-90EC Astro Telescope with Autostar Computer 
Controller — easy to use by anyone, anywhere, anytime. 



MEADE 



Call I -800 -62- MEADE for a free copy of Meade 
Telescope Catalog #126 or for a dealer location near you. 
ETX-90EC: 5595. complete with 4-speed electronic hand con- 
troller |not shown) #497 Autostar Computer Controller. SI49. 



Meade telescopes and accessories are available at over 3000 
Meade dealer locations in the U SA and Canada Meade 
Instruments Corp., 6001 Oak Canyon, Irvine, CA 92618. 
FAX: (949| 451-1460. www.meade.com 01999 
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1-800-52-FOCUS I -800-2- WONDER 



1-800-227-2137 



Company* 

I -800-367-6 1 78 
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CHANNEL 
STORES 

1-800-938-0333 
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EXPLORATION 



Arctic Outpost 

TO PREPARE for exploration of the 
Red Planet, scientists are building a 
simulated Mars base on Devon Is- 
land — a barren, windswept, uninhab 
ited outpost high in the Canadian 
Arctic. The Mars Society, a private 
organization devoted to establishing 
a human presence on Mars, has al- 
ready raised about $225,000 to fi- 
nance the new facility, which will 
support an ongoing NASA research 
program on the island. 






Astronauts exploring Mars could someday live in a habitat similar to this base station (above), 
which will be built in the Canadian Arctic. The station will have facilities for eating, sleeping, 
exercise, and research (left). It will be unpressurlzed, with a simulated air lock. 



The Mars Arctic Research Sta- 
tion (MARS) will be ready for hu- 
man occupants next summer. It will 
be built inside Haughton Crater, a 



giant cavity formed some 23 million 
years ago when an asteroid slammed 
into Devon Island. Impact craters 
are common on Mars, and the site 
has a number of other Mars-like fea- 
tures, according to Pascal Lee, a 
planetary scientist at the NASA 
Ames Research Center who heads 




MEDICINE 



Resistance on the Rise 



IT'S NOT QUITE the Andromeda Strain- 
yet. But a recent outbreak of infectious 
disease on the northern plains has doc- 
tors worried. Four children in Minnesota 
and North Dakota have died from Staph- 
ylococcus aureus bacteria resistant to 
methicillin, a powerful antibiotic. That's 
not so rare. What frightens physicians is 



that the children never visited a hospi- 
tal or nursing home, nor were they ex- 
posed to anyone who had. 

Antibiotics have been losing their 
effectiveness for years ["Superbugs," 
May]. But resistant bacteria have mostly 
been confined to health care facilities. 
The four children's deaths mean that 
these dangerous organisms are now at 
large in the Midwest. — Mark D. Uehling 



the project. Haughton Crater is a 
polar desert cut by valleys that bear 
an astonishing resemblance to val- 
leys observed on Mars, Lee says. 

The base will house a crew of 
four to six people, and support their 
research activities, in a two-story 
cylinder with a domed top. The 
idea is to test equipment, as well as 
living and working arrangements, 
"to determine the best way for hu- 
mans to explore Mars," Lee says. 

Although there is no current 
NASA mandate to send humans to 
Mars, Lee believes a mission could 
be launched within a decade of gov- 
ernment approval. "What we're do- 
ing in Haughton Crater is a low-key, 
low-budget feasibility study to help 
us get ready." Exploration of the 
crater should also improve our un- 
derstanding of Earth. — Steve Nadis 
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free Handycam = 




Twice as Sharp 1 as VHS-C 
CD-Quality Sound 
i.LINK DV Interface 
Compatible 2 with 8mm/Hi8 



Up to 10 Hours Battery Life 3 




J LASERUNK J 
Laserlink™ Wireless Connection 4 



Record in Total Darkness 



AccuPower™ Battery Meter 

(dispbyed in minutes) 

No Memory Effect Problems 



SONY DIGITALS' 



www.sony.com/handycam 

'Measuring horizontal lines of resolution using 
video inputs.'Plays back 8mm/Hi8 tapes, can 
record digitally with 8mm/Hi8 tapes.'Using 
optional NP-F950 battery.'Up to 16 feel using 
optional IFT-R10A wireless receiver. 

©1999 Sony Electronics Inc. All rights reserved. 
Sony. Handycam. "Digitals" logo. Stamina. 
AccuPower. InfoLilhium. and NighlShot 
are trademarks of Sony. 



An urban downtown with few trees and many paved 
surfaces is a "heat island," with higher tempera- 
tures than surrounding suburban and rural areas 
(below). Whiter surfaces can help keep cities from 
overheating. For example, a prototype white as- 
phalt coating is more reflective and stays cooler 
than conventional asphalt (right). 



Fresh 
Asphalt 




Aged 
Asphalt 

Prototype 
Asphalt 
%£pating 




Urban 
Residential 



Commercial 



Downtown Park 



Suburban 
Residential 



ENVIRONMEN 



Heat Islands 

IT'S NO SECRET that cities are gen- 
erally warmer than the countryside 
around them. Not only do urban ar- 
eas have fewer shade trees, but they 
also have more heat-absorbing sur- 
faces such as roofs and pavement. 

To help urbanites beat the heat, 
researchers in the Lawrence Berke- 



ley National Laboratory's Heat Is- 
land Group advocate replacing dark 
surfaces with lighter colors. Whiter 
roofs, for example, could save $37 
million per year in energy costs for 
Phoenix, the researchers estimate. 
Even in cities farther north, re- 
duced cooling costs would outweigh 
any extra heating bills associated 
with whiter roofs. Cooling cities has 
the added benefit of reducing smog, 
the researchers point out. — D.S. 



NATURE 



For the Birds 

LINKING WINTER habitat to breeding 
success has been called the Holy Grail 
of songbird biology. Until recently, 
bird biologists relied on information 
from the leg bands of migratory song- 
birds — which is scanty at best. 

Now scientists have a new tool for 
determining where a bird has been. 
Birds' feathers and blood carry the 
distinctive ratios of stable isotopes 
from their environment. A stable iso- 
tope is a naturally occurring atom 
with a different atomic weight than 
other versions of the same element. 
Scientists can read the isotopic sig- 



natures using a mass spectrometer, 
which separates and counts atoms 
of each weight. 

Already scientists have used the 
technique to show that American 
redstarts wintering in poor habitats 
don't breed as successfully come 
summer as those wintering in rich 
habitats. They've also learned that 
one population of willow warblers 
turns east at the Alps during its 
southward migration from Sweden, 
while another turns west and winds 
up in a different part of Africa. 

Like bird banding, carbon and 
hydrogen isotope analysis can be 
done harmlessly.— Madeline Bodin 



SONY 

Screaming out of joy, screaming out of excitement, or screaming 
because he's allergic to face paints. Regardless, hes never looked better. 





What you live is what you get: 



Now you can play back exactly what you lived with the Sony Digital8 Handycam® camcorder. We've extended 
the most popular format, 8mm, and made it digital. Digital8 offers better picture quality than VHS or VHS-C 
with twice the sharpness and three times the color information.' Plus all Sony Digital8 Handycam camcorders 
record digitally on standard 8mm 2 or Hi8™ cassettes and are fully loaded with up to ten hours 3 of Stamina 5 
battery power, LaserLink™ wireless playback, NightShot™ infrared capability to shoot in total darkness, and 
SteadyShot* picture stabilization. It all makes life worth reliving. To order a Video brochure on all Sony 
Handycam camcorders, call 1-800-295-0693. $4.95 for shipping and handling. (MC, VISA, AMEX accepted.) 



RASX FORWARD 



"TO SONY DIQITAL8 



www.tony.com/handrcim C 1999 Sony Electronic! Inc. All rights reserved Reproduction in whole or in pin without written permission is prohibited. Sony. Digital Handycam. "Digitals" logo. LaserLink. NightShot 
and SteadyShot are trademarks of Sony. Simulated picture. 'Measuring horuontal lines of resolution using video inputs. ' Hi8 tape is recommended to achieve optimal per fo r m ance 'Using optional NP I , ' t >' 1 battery. 
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Paleontologists Judd Case and 
Dan Chaney collect dinosaur 
remains on the Antarcti 
peninsula. 




DINOSAURS 



A Missing Link 

WHEN THE AGE of dinosaurs be- 
gan, Earth's continents were fused 
together into a vast supercontinent 
known as Pangaea. Paleontologists 
have generally agreed on how the 
breakup of Pangaea resulted in the 
continents of today. But the discov- 
ery of a partial dinosaur skeleton in 
Antarctica now casts doubt on the 
details and may revolutionize our 
picture of the Mesozoic world. 



Orbs 



rbs in Orbit 



IN ABOUT TWO YEARS, NASA astronauts 
will go into space with personal assis- 
tants. Robotic assistants, of course. 
About the size of softballs, these per- 
sonal satellite assistants (PSAs) can 
float throughout the space shuttle or 
space station, automatically monitor- 
ing life support systems, snapping pho- 
tos, and taking over monitoring tasks 
from failed sensors. They're equipped 
with collision avoidance systems so 
they won't bump into anything. Natu- 
rally, they're wireless. 

Thanks to their videoconferencing 
capabilities, the PSAs offer a virtual 
presence for ground crews and scien- 
tists, letting them advise astronauts — 
in real time — in the midst of their 
experiments. The PSAs will be stowed 



The dinosaur, discovered in Feb- 
ruary by an Argentine team, was 
found on the Antarctic peninsula, 
an arm of the continent stretching 
toward South America. Paleontolo- 
gists say the 4-meter-long creature is 
a relative of Iguanodon, progenitor 
of the "duck-billed" dinosaurs, or 
hadrosaurs. Only a few dinosaurs 
have been found in Antarctica, and 
this is only the second hadrosaur 
found there. The first hadrosaur 
was unearthed by a National Sci- 
ence Foundation team in 1998. 

Paleontologist Jim Martin of 



SPACE 



South Dakota's Museum of Geol- 
ogy, who identified the 1998 fos- 
sil, says he and his colleagues did 
not expect to find a hadrosaur in 
Antarctica. "It would have been 
the last place I looked," Martin 
says. The reason, he explains, is 
that scientists have long assumed 
that Antarctica separated from 
North and South America during 
the breakup of Pangaea, tagging 
along with the southern supercon- 
tinent Gondwana. Hadrosaurs 
originated in North America, so 
how did these land-dwelling herbi- 
vores cross hundreds of miles of 
ocean to reach Antarctica? 

To Martin and colleagues Judd 
Case and Mike Woodburne, the 
presence of hadrosaurs in Antarc- 
tica can mean only one thing: A 
land bridge remained between the 
Americas and Antarctica during 
much of the Mesozoic era. This 
bridge may have served as a migra- 
tion route not only for dinosaurs, 
but also for birds and marsupials 
that could have ranged as far as 
Australia.— Michael Carroll 



until the spacecraft reaches orbit, 
and then activated by the astronauts, 
ground crews, or even by the space- 
craft itself or other PSAs requesting 
help. They can work automatically or 
respond to voice or radio commands, 
and can exchange information with 
the spacecraft's main computers. 

Floating through the space- -w^ « 
craft, the little robots will measure 9 
gas levels, temperature, and atmos- 
pheric pressure — making them ideal for 
checking alarms and dangerous areas, 
such as the compartment that caught 
fire on the Mir space station. And, if 
"smart" identification tags are added 
to inventory items like food Yuri Gawdiak 

pouches and experiment samples, is developing a 
,, . _ ... "personal satel- 
project manager Yun Gawdiak ||te a98lstanr t0 

of NASA's Ames Research Center help astronauts 

says PSAs could track inventories. do the,, work - 



*'A One of their biggest 
benefits may be size. By 
squeezing into hard-to-reach 
spaces of the shuttle or space sta- 
tion, PSAs can go where no man has 
gone since the vehicles were first 
assembled — simply because man 
doesn't fit. — Gail Dutton 
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You 7/ find the lowest term life rates in 
America at Quotesmith.com or well overnight 
you $500. More pleasant surprises now 
include instant automobile, family medical, 
group medical, Medicare supplement and 
dental insurance quotes from over 300 
insurance companies! 

$250,000 Term Life Sampler 
Guaranteed Annual Premiums/Guaranteed Level Term Period 



Female Premiums 



Male Premiums 



Age 


10 
YEAR 


15 
YEAR 


20 
YEAR 


25 
YEAR 


30 
YEAR 


35 


S 103 


$ 125 


$ 145 


$ 183 


$ 205 


40 


$ 123 


$ 158 


$ 185 


$ 238 


$ 260 


45 


$ 190 


$ 215 


$ 253 


$ 330 


$ 385 


50 


$ 253 


$ 290 


$ 363 


S 490 


$ 495 


55 


$ 365 


$ 413 


$ 550 


$ 835 


$ 1,015 


60 


$ 503 


$ 615 


$ 845 


$ 2,135 


$ 2,400 


65 


$ 775 


$ 975 


$1,593 


$ 3.900 


$ 3,900 


70 


$1,338 


$ 1.600 


$2,970 


$ 7.220 


$ 7.220 


75 


$2,275 


$ 4.870 


$5,820 


$10,370 


$12,420 



Age 


10 


15 


20 


25 


30 




YEAR 


YEAR 


YEAR 


YEAR 


YEAR 


35 


S 123 


$ 138 


$ 165 


$ 223 


$ 253 


40 


S 148 


$ 183 


$ 225 


$ 288 


$ 335 


45 


$ 225 


$ 300 


$ 360 


$ 450 


$ 513 


50 


$ 338 


$ 455 


$ 525 


$ 743 


$ 828 


55 


$ 500 


$ 670 


$ 768 


$ 1,640 


$ 2,330 


60 


$ 783 


$ 990 


$1,335 


$ 3.630 


$ 3,630 


65 


$1,330 


$ 1,650 


$2,693 


$ 5,250 


$ 5,250 


70 


$2,473 


$3,175 


$4,860 


$ 8,790 


$ 8,790 


75 


$4 400 


$ 7,443 


S9.600 


$13,260 


$15,030 



" Quotesmith provides a list of all insurance 
companies & plans that match specific needs . 
The first to make available this new custom 
-search service ." - Nation 's Business 

"Get quotes on the s pot- New sour ce for b est 
buys in insurance . One way to get to know 
the market . " - Kiplinger's Personal Finance 

" Quotesmith.com provides rock-bottom 
quotes . - Forbes 



" Quotesmith keeps a database of about 350 
insurance companies ." - Good Housekeeping 

' Quotesmith offers particularly thorough searches ." 

- Los Angeles Times 

" Quotesmith will scan the insurers and provide a list 
of different policies suited to your needs ." - Money 

" This solution has value for those who value 
immediacy and priv ac y." - U.S. News & World Report 



Quotesmith.com is the only place on earth where you can get 
instant insurance quotes from over 300 top-rated companies. 

Search the marketplace in seconds. Every quote is guaranteed accurate. Take control of your insurance purchase 
decisions. View the latest claims-paying ability ratings from A.M. Best, Duff & Phelps, Moody's, Standard & Poor's 
?^^^~^^^^^^~® and Weiss Ratings, Inc. on every term life quote. Buy from the company of your choice 
VJUJtC^^^Ji^SHl online when you want and without having to talk to any insurance salesmen! Avoid buying 

mistakes and bad advice. Use the Quotesmith.com high speed insurance price comparison 
service before you buy or renew any insurance policy. It's lightning fast, easy and free. 




incorporated 



Quotesmith.com 



AD CODE: POP 12/99 



Final premiums and coverage availability will vary depending upon age. sex. stale availability, hazardous activities, personal and family health history. The non-tobacco use premiums 
shown above may include: Banner Life Ins. Co.. Rockville, MD. form RT-97; Empire General Life; Bhmingham. AL, form TL-06; Jackson National Life, Lansingm Ml. form L1665; First 
Penn-Padfic Life. Hoffman Estates. IL, form BT-1002AA{2-96). Control #898-198(3/98); General Life. Edwardsville. IL . form 70006; Midland Life, Columbus, OH, form T376 & T678; Ohio 
National Life. Cincinnati. OH. form 92-TR-1; Old Line Life. Milwaukee. Wl, form 80-RCT 79D; Old Republic Life Ins. Co.. Chicago. IL. form 8-1077; Valley Forge/CNA, Chicago. IL. form 
V117-333-A Series; Premium rates shown are not applicable to residents of FL, NJ & NY Policy forms vary by state. $500 lowest pnce guarantee not available in SD and has specific 
terms and conditions detailed at www.quotesmith.com. California and Utah dba Quotesmith.com Insurance Services: CA #0827712. #0A13858; UT #90093. Some premiums shown 
are graded premium life policies and/or term-like universal life policies. Term life premium rates always escalate after initial rate guarantee period 
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Aerodynamics dictate the 
Insight's shape, including 
such features as full 
rear skirts. 




Insightful Hybrid 

:..r ||3 jj U | ? : \ ■ 
WHEN IT GOES on sate this month, 
Honda's new hybrid-drive Insight, at 
more than 70 miles per gallon, will 
be the most fuel-efficient car you can 
buy in the United States. (The world 
leader is Volkswagen's 3.0-liter Lupo 
diesel, on sale in Europe, which gets 
around 78 mpg.) It also earns brag- 
ging rights as the first hybrid here, 
artfully beating Toyota's Prius, which 
is already on sale in Japan. 

The fuel savings come from the In- 
sight's ultra-efficient drivetrain and 
ultra-lightweight aerodynamic body. 
Thaf s no small feat, but you pay in 
storage space — the tiny two-seater 
has only minimalist accommodations 
for an overnight bag. The body struc- 
ture of the Insight is similar to the 
all-aluminum Acura NSX, constructed 
of sheetmetat, welded extrusions, and 
castings. It exceeds contemporary 
crash standards, but Honda engineers 
say it is expensive to repair. Still, with 
a 1,856-pound curb weight (without 
air conditioning), it is among the 
lightest cars on the road today. 

The powertrain consists of a tiny 
three-cylinder 67-horsepower lean- 
burn engine that under most circum- 
stances turns itself off when you stop 
the car. It restarts when the gearshift 





■ engaged, via a crankshaft-mounted 
starter-alternator that also supplies 
additional torque under acceleration. 
The combined electro-piston power- 
train uses a nickel-metal-hydride bat- 
tery to capture and store energy 
produced while braking, further im- 
proving efficiency. The lean-burn 
engine also requires a specialized cat- 
alyst to reduce nitrous oxide emis- 
sions, which Honda says works well 
despite the fact that U.S. fuel con- 
tains high levels of sulfur, which typi- 
cally punishes such devices. 

The overall performance, with an 
estimated 0-to-60-mph time of about 
12 seconds, is lively but not head- 
snapping either. The engine shifts 
from electric to gas mode seamlessly 
most of the time, but some shifts are 
felt in the driveline. And if s discon- 
certing when the engine shuts off at a 
stoplight. During a test drive in north- 
ern Virginia horse country, the light- 
weight car was agile, but the narrow, 
high-efficiency tires and heavy front 
weight prompted some nervous twitch- 
ing while entering corners. 

Honda says it will lose money at the 
under-$20,000 price tag of the Insight, 
but is willing to put it on the market to 
gain experience and to gauge buyer re- 
action. As a gas-sipping commuter car, 
it has no current peer.— D.M. 
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Puncture-Proof Tires 

NEW RUBBER materials and design 
techniques are trickling from the 
tread to the sidewall in Goodyear's 
first new off-road tire in a decade, 
the Wrangler MT/R. 

Silica, used in recent tires to ex- 
tend tread life and improve grip, 
now adds durability to the sidewall 
of the Wrangler MT/R as well. The 
silica is suspended in the same poly- 
mer chains that also hold the tire's 
usual carbon black molecules. Both 
silica and carbon black act as rein- 
forcement to the rubber compound. 
Silica provides triple the tear resis- 
tance of carbon black, the company 
says. During a hard day on the Rubi- 
con Trail in California, scraping the 
tires against sharp rocks inflicted no 
apparent damage. 




Silica in the rubber compound and a multi- 
ple-layer sidewall enhance the new Wran- 
gler's resistance to puncturing during hard 
off-road trekking. 

Heavy tread lugs wrap around 
onto the sidewall for further protec- 
tion against bumps and scrapes. 
The tires' straight-line stability is 
good, with no annoying wandering. 
The grip on gravel, snow, and wet 
pavement is all greatly improved 
over the previous tire. 

On the road, the new tire shows 
its polish as well: The Wrangler 
MT/R is surprisingly quiet for a tire 
with such heavy tread. Best yet, the 
enhancements have boosted tire life 
a startling 74 percent over the previ- 
ous model. — Dan Carney 
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AUTOMOTIVE! 



Room for Improvement 

YOU DON'T MESS with a good thing, 
especially when the good thing is as 
successful as the Ford Taurus. But 
even the Taurus, one of the best-sell- 
ing midsize sedans of the past decade, 




The Taurus gets 
a raised roofline at the rearTTHtpWPUP 

rear-seat headroom and trunk space. 



PREVIEW DRIVE 



wasn't immune to improvement. So for 
model-year 2000, Ford gives its cus- 
tomers a roomier back seat and trunk. 

The 2000 Taurus features a raised 
roof line, which improves headroom 
and allows for a larger rear door. Not 
exactly a dramatic change — more the 
kind of finessing done nervously to a 
known quantity, where the probability 
of making an error seems to out- 
weigh the odds of making a no- 
ticeable improvement. 
Dynamic changes are 
likewise subtle— im- 
proved power for both the 
base 155-horsepower 3.0- 
liter V6 and the optional 
200-horsepower 24-valve 
^ 3.0-liter V6. The sus- 
pension is softer but 



body roll is reduced, as demonstrated 
on a quick tour though the Virginia 
countryside near Washington, D.C. 
Steering is precise and responsive, 
with the chassis dutifully following 
with little drama or excitement. 

The new Taurus also adds a com- 
prehensive safety system, which con- 
sists of pretensioning devices on the 
seatbelts, optional side-impact air- 
bags, and a complex system of deter- 
mining crash severity and seating 
position to optimize the strength of 
airbag deployment. A formal switch 
panel replaces the ergonomic oval in 
the interior of the previous car. The 
result is a smooth, roomy sedan that 
finds itself near the dead center of the 
industry, unlikely to offend or irritate. 
Prices start at $18,245.— DM. 



IT LOOKS LIKE PAINT 




BUT ACTS LIKE ARMOR. 




Nothing protects a product like a tough, powder coated finish. Powder coating 
makes products durable, scratch-resistant, and attractive. And it makes them last 
a long time. You'll find powder coated finishes on snowmobiles, tools, appliances, 
toys, lawn furniture and equipment, motorcycles, wood furniture, 
hundreds of house and garden products you use every day. I J POWDER 



For a free brochure on powder coated products, contact The 
Powder Coating Institute at www.powdercoating.org or 2 1 2 1 
Eisenhower Ave., Ste. 40 1, Dept PS I , Alexandria, VA 223 1 4. 



t 



COATED 
TOUGH" 



FUEL ECONOMY 



Gang Green 

COMPARE YOUR CAR with the EPA's 
list of the most fuel-efficient gas 
vehicles in each class. — D.M. 















FUEL 




TYPE OF 


ECONOMY 


TRANSMISSION CITY/HIGHWAY* 


Subcompact 


Chevrolet 






Metro 


Manual 


41/47 mpg 


Compact 


Toyota Corolla 


Manual 


31/38 mpg 


Midsize 






Dodge Stratus 


Manual 


26/37 mpg 


Plymouth 






Breeze 


Manual 


26/37 mpq 


Large 


Chrysler 






Concorde 


Automatic 


21/30 mpg 


Dodge 




Intrepid 


Automatic 


21/30 mpg 


Minivans 






Dodge 






Caravan 2WD 


Automatic 


20/26 mpg 


Plymouth 






Voyager 2WD 


Automatic 


20/26 mpg 


Pickup Trucks 


Toyota 






Tacoma 2WD 


Automatic 


21/24 mpg 


Sport-Utility Vehicles 


Suzuki 






Vitara 2WD 


Automatic 


25/27 mpg 


* Of all gasoline cars and trucks. Diesel- 


powered vehicles not included. 

1 
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WORRY? 

INTRODUCING 
THE MOST POWERFUL 
ALKALINE BATTERY 
IN THE WORLD * 



DURACELL 



444. 



MORE POWER. MORE LIFE. 

*ln high-drain devices. 

© 1999 Doracell Inc. 
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Pickup Power 

DIESELS can't be beat when heavy 
loads and long-haul durability are of 
concern. To catch up with the 
success that Dodge 
and Ford have en- 
joyed, General 
Motors has 




GM's new 
direct-injection 

dlesel Improves 
fuel economy In 
Its full-size trucks. 



introduced a new engine and trans- 
mission engineered for tough towing 
and hauling applications. 

The Duramax 6600 Diesel, which 
was developed in cooperation with 
Isuzu Motors, is a 6.6-liter turbo- 
charged and intercooled V8 featuring 
aluminum cylinder heads. An elec- 
tronically controlled Bosch common- 
rail direct fuel-injection system 
minimizes smoke, noise, vibration, 
and exhaust emissions. Output rat- 
ings won't be announced until this 
engine goes into production for the 
2001 Chevrolet Silverado and GMC 
Sierra pickups, but competitive test 
drives suggest that more than 300 
horsepower and 500 pound-feet of 
torque are available. 

The new diesel V8 is teamed with 
a five-speed automatic transmission. 
An electronic control module com- 
mands shift sequences and torque- 
converter lockup with closed-loop, 
adaptive-learning capability to 
change the way the clutch engages 

depending on your driving style. 
This transmission automatically 
downshifts on steep grades to 
provide extra engine braking. 

The fact that this new 
diesel power team works 
hard without raising a 
ruckus should be the 
best news of all for 
heavy-duty diesel pickup 
fans. — Don Sherman 
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No-Draggin' Wagon 

I'M DRIVING BMW's new 328i sport 
wagon in the Bavarian countryside 
outside Munich, Germany. Soon, I 
maneuver the wagon onto a speed- 
obsessed autobahn. Don't think a 
wagon can keep up? Think again. 
Within a few seconds, I'm cruising 
at 100 mph like I was born there. 
A few minutes later, I move into 
the left lane to pass a truck. The 
vehicle is rock steady at 125 mph. 
If I didn't know any better, I'd 
swear I was in a sport sedan. 

The 328i I'm driving as a test 
vehicle has about 10 percent more 
horsepower (193) than the six- 
cylinder version that will come to 
the United States next spring for 
about $30,000. But if you think 
the sport wagon will be substan- 
tially different than any of the 
other popular 3 Series cars in the 
BMW lineup, you're mistaken. The 
wagon is identical to the sedan in 
nearly every respect — except, of 
course, in the rear. And the sus- 
pension has been tweaked to carry 
a heavier load than the sedan. 

A long wheelbase of 107.3 
inches makes for a stable ride on 
and off the autobahns. Inside, the 
appointments are luxurious but not 
at the expense of cargo room. The 
rear seats split for even more 
space. The rear window and door 
can be opened independently to 
make getting things in and out of 
the vehicle easy.— Frank Vizard 

The all-new and smooth-running BMW 
sport wagon differs from the notchback 
3 Series only In appearance. 
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YOU CANT OWN THEIR CAR. 
YOU CAN OWN THEIR TOOLS. 

Husky is proud to be a part of The Home Depot Racing Team. Made in the U.S.A. and guaranteed forever, we're the metal behind the pedal. 





□ LECTRON ICS 

EDITED BY SUZANNE KANTRA KIRSCHNER 



AUDIO & VIDEO 



Sneak Preview 2000 

I \ I Itf I WO VI \RS. the largest audio-\ idei i shi i\\ in the world is held in Berlin. 
This fall, everyone at the Internationale Funkausstellung was talking about in- 
teractive TV ("Talk TV," November], but the aisles were also full of prod- 
ucts that will likely appear in the United States next 
year. Here are the highlights from the 
show. — Frank Vizard 



□ewsfronts 




▼ TW0-F0R-0NE VCR 

JVC's HR-DVS1 is the first dual-deck VCR 
to offer digital and analog video play- 
back in one box. It has both a MiniDV 
(the tapes used in many digital cam- 
corders) and a Super VHS slot. This 

makes playback of MiniDV dig- 
ital tapes much easier — and 
copying to Super VHS tape 
a cable-free operation. 



T RECORDABLE DVD PLAYER 

DVD video recorders should arrive in the 
United States in the second half of next 
year. This Philips prototype DVD video 
recorder-player stores as much as 4.7 giga- 
bytes on a single disc. That's about 2 
hours of DVD-quality video or 4 hours of 
VCR-quality video. 




A INTERNET-SAVVY FAX 

The fax machine joins the Inter- 
net revolution with this Philips 
model that offers built-in e-mail 
capability. You can even call up 
and print out Web pages by typ- 
ing in their URL addresses on the 
unit's keyboard. 
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< VOICE-OPERATED TV/VCR 
The day's not far away when you'll be 
able to control your TV and VCR with 
just your voice. Thomson (RCA in the 
United States) has built the NaviVox 
voice recognition system into a re- 
mote control. You just press a button 
and issue your command. The TV 
"hears" what you want via an FM 
radio transmission. 



(Continued on next page) 
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Sneak Preview 2000 

(Continued from previous page) 



▼ STYLISH MP3 PLAYER 

Philips will join the ranks of com- 
panies offering MP3 devices, 
which play music downloaded 
from the Internet, with style. The 
distinctively square-shaped SA101 
has a removable 32MB flash mem- 
ory card and includes an equalizer 
for adjusting sound quality. Its 
display shows song, artist, track 
number, and elapsed time. 
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A DESIGNER AUDIO 

High style comes to small desktop audio systems, such as this Sony CD/radio 
combination. The dominant visual element, a glass panel that reveals a verti- 
cally mounted CD player, is set against a cherry wood finish. With a 12-watt- 
per-channel amplifier, this system should sound as good as it looks. 




► TV/DVD 
COMBINATION 

As DVD players 
drop in price, com- 
bining them with 
televisions makes 
for a natural space- 
saving evolution of 
the technology, as 
this model from 
Thomson (RCA) 
demonstrates. 




Better Eye Candy 

TO MOST PEOPLE, the year-old digital 
TV system represents visual perfec- 
tion. But in some quarters, namely 
the big screen, that same quality is 
far from perfect. 

This may not seem like a big deal 
today, while movies are still delivered 
on film. But the future of cinema may 
lie with delivering high-definition 
signals over the air, a fact under- 
scored this summer when Lucas Arts 
experimented with digital screenings 
of Star Wars: Episode I. 

The problem: The current 1080i (or 



HDTV 



1,080 interlaced lines) standard for 
HDTV delivery, while fine for a typical 
living room, creates telltale black scan 
lines across theater-size screens. 
Changing the specification to 1,080 
progressively scanned lines (1080p) 
would solve the problem, but that's 
easier said than done. A 1080p signal 
has twice the resolution of 1080i and 
would require more bandwidth to 
broadcast the signal than the 6MHz 
allocated to HDTV today. 

But there is hope, and all that's 
required is a little sleight of hand. 
Matsushita, the parent company of 
Panasonic, proposes that the main 




body of HDTV information arrive at 
the theater via a regular broadcast of 
720 progressive lines of HDTV resolu- 
tion and that the additional 360 
lines of resolution (equaling 1080p) 
be furnished simultaneously by satel- 
lite or a fiber-optic phone line trans- 
mission. The information from the 
two signals would then be combined 
at the theater. 

Matsushita's plan for over-the-air 
HDTV movie distribution could eventu- 
ally be applied to home theaters as 
well, although current HDTV sets are 
not capable of displaying 1080p digi- 
tal signals.— Stephen A. Booth 
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D-450 ZOOM : $499 
D-340R: $299 



With Olympus filmless digital cameras, it's easy to capture your most 

inspired moments. Whether it's the D-450 ZOOM with 3x zoom lens or 

D-340R with 2x digital telephoto, you get 1.3 megapixels of picture-taking 
power, plus easy-to-use features right at your fingertips. 
Exactly what you'd expect from Olympus - WORLD 
LEADER IN FILM AND FILMLESS PHOTOGRAPHY. 




Call 1-800-6-CAMERA in the USA. contact the Carsen Group at 905-479-4100 in Canada or 
visit www.olympus.com/digital lor more information. ©1999 Olympus America Inc. 
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Electronics 
With 9 Lives 

JAPAN IS getting 
tough about recy- 
cling—and not in 
the paper and plastic 
kind of way. Starting in 2001, the 
country will require that all electron- 
ics goods — TVs, VCRs, stereos, and 
more— be recycled. But recycling 
won't be left to consumers; instead, 
the devices will be sent to the origi- 
nal manufacturer for proper disposal. 

The new law poses a few challenges 
to manufacturers, who are now rushing 
to set up collection networks and per- 
fecting techniques to disassemble and 
recycle older products. With an eye to- 
ward the future, they are also integrat- 



RECYCLING 



ing easily recycled mate- 
rials into new products. 

Plastics, a major com- 
ponent of most electron- 
ics products, pose a 
particular hurdle be- 
cause they degrade with 
age, losing strength and flexibility even 
if reprocessed. NEC Corp. overcomes 
this problem by creating a plastics 
sandwich, in which the filling is 100 
percent recycled plastic and the outer 
layers a mixture of 14 percent recycled 
material. The resulting plastic has suf- 
ficient strength and toughness for use 
as a casing for desktop PCs. The com- 
pany, in cooperation with plastic resin 
maker Sumitomo Dow, has also devel- 
oped a new silicone polycarbonate 
plastic, which engineers claim retains 



its mechanical properties through re- 
peated recycling. NEC uses the plastic, 
which is also flame-retardant, in bat- 
tery cases for notebook PCs. 

Meanwhile, Matsushita Electric, 
maker of the Panasonic brand, is es- 
chewing plastic in favor of magne- 
sium. Magnesium, says the company, 
is ideal for recycling because it retains 
its original strength through repeated 
reprocessing. Matsushita has devel- 
oped molding techniques to form 
magnesium into the case for a 21- 
inch TV. Unfortunately, the magne- 
sium case and energy-saving features 
make the TV about twice as expensive 
as an ordinary model. The company 
hopes, however, that increased use of 
magnesium will eventually bring prices 
down.— Dennis Normile 
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Low-Maintenance 
Cellphones 

THE NIGHTLY RITUAL of popping 
your digital cellphone into a charger 
may soon become a monthly one. 

The extra time comes from Analog 
Devices' Othello mobile phone radio 
chip set, which requires less power 
than other radio chip sets. 

The power savings come from the 
way the Othello turns radio signals 
into digital voice and data signals. As 
a radio signal comes in, it's con- 
verted from the higher transmission 
frequency (900- to 1,900MHz) to I- 
or 2MHz, a frequency that enables 
the phone to convert the signal eas- 
ily into the ones and zeros of digital 
communications. It's this conversion 
that sucks up so much power. Con- 



ventional mobile phones use multi- 
ple steps to accomplish this conver- 
sion. But the Othello needs just one, 
dramatically reducing the electricity 
needed to power the phone. 

The additional power can also be 
put to other good uses, such as high- 



speed data services. Analog Devices 
Othello radios can support data rates 
up to 400 kilobits per second (Kbps). 

To get extended battery life, you 
won't have to wait long. Othello ra- 
dios will be built into Siemens' digi- 
tal GSM phones next year. — S.K.K. 

\ 
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Beefing Up Battery Life 

IF YOU HAVE the gift of gab, Analog Devices' Othello radio may not help much 
with battery life. That's because radio transmission consumes the most power 
in standby mode. Here's how Othello stacks up against other cellphones: 

TYPE OF 
CELLPHONE 

f Analog/CDPD* 



AVERAGE 
TALK TIME 



AVERAGE 
STANDBY TIME 



DATA 
SPEED 




45 to 90 minutes 12 to 20 hours 19.2Kbps 



70 to 240 minutes 24 to 60 hours 14.4Kbps 



Othello 

Cellular Digital Packet Data "Approximate speed 



70 to 240 min. plus 1,000 hours 400Kbps** 



PACKED WITH POWER 




ULTRA 




INTRODUCING THE IMD5T POWERFUL ALKALINE GATTERY IN THE WORLD.* 

New Duracell Ultra. Faster flashes and more pictures for your camera. 
Bigger sound and more music from your boom box. More of the power to 
get great performance from whatever you put it in. New Duracell Ultra. 
Packed with so much power, it's the best Duracell ever. 

In high-drain devices. MORE POWER. ( \«|444B MORE LIFE. 
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IF YOUR HEART ISN'T RACING BY NOW, 
CHECK TO SEE IF IT'S BEATING AT ALL. 




uuww.microsoft.com/games/fsim 
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Conversation with 

NEUROMORPHIC electronic sys- 
tems are circuits modeled after liv- 
ing nervous systems. This is just 
one area of study for Carver Mead, 
this year's winner of the $500,000 
Lemelson-MIT Award for invention 
and innovation. Mead, a 40-year 
professor of engineering and ap- 




plied science at the California Insti- 
tute of Technology, is noted for his 
work in computer chip design and 
microwave communications. Mead 
started his education in a back- 
woods school in the Sierra Nevada 
Mountains that had only 20 stu- 
dents and two teachers. He now 
holds 50 patents.— F.V. 
ON COMPUTING: "Computers today 
can churn data at alarming rates, but 
getting data into the computers is 
still a problem. Visual, sound, and 



Body Building 

FOR ALMOST A CENTURY, engineers 
have been trying to build robots using 
straightforward mechanical and elec- 
trical design principles. All they have 
succeeded in creating are electronic 
puppets that work well only when a 
human is pulling the strings, claims 
Jordan Pollack, an associate professor 
of computer science and complex sys- 
tems at Brandeis University. To give 
these robots true minds of their own, 
he says, would require "a bigger pro- 
gram than even Microsoft can write." 

Instead, Pollack and his colleagues 
are testing a bottom-up approach — 
letting robots design themselves. In 
the animal world, bodies and brains 
have evolved in lockstep over millions 
of years, Pollack points out. That type 



touch data — a huge amount — Is com- 
ing in, and we don't have any comput- 
ers that can deal with all that data In 
real time. We're light-years ahead on 
the output side, but on the input side 
we are in the Stone Age." 
ON FUTURE COMPUTERS: "There is no 
question that information machines 
are going to have senses in the same 
way as living animals." 
ON SPECIALIZATION: "I think training 
our children to be specialists is the 



ROBOTICS 



wrong thing to do. If specialization 
continues, then you risk losing cross- 
fertilization, which Is where all the 
innovation Is." 

ON INNOVATION: "We have to 
spend a lot more energy on simpli- 
fying things, because if we don't 
we're going to lose our ability to in- 
novate. Innovation, after all, comes 
from seeing the common roots 
[among different disciplines]." 
THE NEXT AREA OF INNOVATION: 
"Neuroscience. This digital stuff we 
do is just one brain-dead way of pro- 
cessing information. There are proba- 
bly much smarter ways of doing it. 
The only real examples we have of 
these smarter ways are in living or- 
ganisms. But we know so pathetically 
little about this, we don't even see it 
as computing. I also have a sense that 
every day, people will be dealing with 
superconducting objects. I want to 
see how that develops." 



of evolution may be possible for ro- 
bots as well, he says. And it may pro- 
duce robots that are cheap enough to 
be disposable. 

But since there isn't time to build 
and test generation upon generation 
of hardware, graduate researcher 
Pablo Funes instead created a 
computer program that simu 
lates robot bodies and 
evolves them to perform 
certain functions. In this 
case, the "bodies" are 
structures — composed of 
Lego blocks — that function 
as bridges and cranes. 

Pollack and Funes have 
built some of the 
structures specified 
by the computer's 
trial-and-error ap- 



proach, and they turned out to be 
surprisingly sound. For example, the 
program "discovered" a cantilever 
bridge design that took humans cen- 
turies to invent. 

But it's still a long way from a Lego 
bridge to a robot that can clean the 
house. "This is a baby step along the 
way to evolving moving bodies and 
the brains to control them," 
says Pollack. — Dawn Stover 

An "evolution- 
ary" computer 
program de- 
signed this 
crane, made of 
Lego blocks, 
without any help 
from humans. 
The program 
came up with an 
inverted triangle 
design familiar 
to engineers. 
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HealthGrades.com 
www.healthgrades.com 

See how your current hospitals, health 
care plans, and physicians measure up. 

Trailmaps.com 
www.trailmaps.com 

Take a hike through a mountain of in- 
formation on national parks and trails, 
and the gear you'll need. 

Innovative Lives 

www.si.edu/lemelson/ 

centerpieces/ilives 

Life histories of successful inventors. 

Views of the Solar System 
www.hawastsoc.org/solar/ 
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Center for History of Physics 
www.aip.org/history 

The lifetime achievements of 
such great physicists as Albert 
Einstein, and the stories behind 
their discoveries. 

Pay 'N' Pak 
www.paynpak.com 

Direction on how to fix stuff around 
the house, plus the tools you'll need. 



WEB WATCH 



Year of 6 Billion People 
www.y6b.org 

This year, the world's population will 
reach 6 billion. What will this mean? 

Surety.com 
www.surety.com 

Notarize your important electronic docu 
ments here. 

Mesoweb 

www.mesoweb.com 

Follow researchers' discoveries of pre- 
Columbian artifacts in Mesoamerica. 

Energy-Efficient Appliances 

www.aceee.org/consumerguide/ 

mostenef.htm 

The American Council for an Energy-Effi- 
cient Economy picks the most efficient 
home appliances. 



eng/homepage.htm 

The latest photos of our solar system. 
— Suzanne Kantra Kirschner 
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'It's An Addiction!' 

FIND IT HARD TO STOP surfing 
the Net? Spouse complaining that 
you disappear into the computer? 
Kids don't recognize you anymore? 
You may be a victim of Internet ad- 
diction, a problem as tough to beat 
as being hooked on drugs, alcohol, 
or gambling. 



Psychologist Kimberley S. Young, 
founder and CEO of the Center for 
Online Addiction in Bradford, Penn- 
sylvania, has conducted the first 
study to examine the pathological 
use of the Internet. The study ana- 
lyzed the behavior of 496 heavy on- 
line users against the criteria used 
to classify pathological gambling. 
These two dependencies closely re- 
semble each other in the inability of 
the addicted to control impulses, 
without necessarily involving any ad- 
dictive substance. For the purposes 
of the study, the Internet was de- 
fined as any online system or net- 
work. People who were active users 
were eligible to participate. 

Of the subjects, 239 women and 
157 men were classified as depen- 
dent. Among the criteria used to 
confirm this diagnosis (at least four 
out of 10 were needed): lying to 



family members about how much 
time was spent online; increased de- 
pression or anxiety when offline; in- 
ability to control Internet use; and 
persistent use even after spending 
too much money on online fees. 

Young says that those subjects 
classified as dependent "exhibited 
significant addictive behavior pat- 
terns. We also discovered that the 
use of the Internet can disrupt 
one's academic, social, financial, 
and occupational life the same way 
other well-documented addictions 
like pathological gambling, eating 
disorders, and alcoholism can." 

The greatest incidence of Inter- 
net addiction, Young reported to 
the annual meeting of the Ameri- 
can Psychological Association, oc- 
curred among middle-aged women 
and currently unemployed men and 
women.— Arthur Fisher 




One Smart Answer. 



The problem with computers is 
they always seem to have problems. 

That's why more people in the 
world depend on Norton software 
to keep their PCs out of trouble 
than any other. 

And the smartest way to keep 
your computer working just became 
a no-brainer. 

Because now there's new Norton 
SystemWorks™ 2000, with improved 
versions of all our award-winning programs. to put the world's most popular problem solver 

to work for you. ^^^^^^^^^^^ 



SYMANTEC. 



unDTnu 



SystemWorks 



The smartest way to 
keep your computer 
working 





Inside one box is everything your 
system needs to find and 
fix glitches. Zap viruses. 
Free-up unused space. 
Whisk away unneeded 
files. Guard against 
crashes. Even update your EDITORS 
computer automatically. CHOICE 
All in one smart suite, for s»* 
one sweet price. And it's all right at your 
fingertips. Just go to happypc.symantec.com 
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COMPUTERS & SOFTWARQ 



NETWORKING 



Phoning Home PC 

THE TECHNOLOGY for connecting home 
PCs is developing so quickly it may 
soon be standard on all new comput- 
ers. Compaq, IBM, and Gateway all 
plan to offer home PCs this fall that 
include a networking card and the 
software needed to let linked PCs 
share an Internet connection. Dell 
and others say they are watching the 
technology closely. Microsoft, mean- 
while, is developing home network- 
ing products, in collaboration with 
networking giant 3Com, that will 
also be available this fall. 

The primary networking methods 
use telephone lines, AC power lines, 
or wireless networking. Most makers 
are opting for phone line networking 
schemes for their machines. Micro- 



soft and 3Com say their codeveloped 
products will use phone lines, but 
that power line and wireless prod- 
ucts will follow. Phone line networks 
have proven easier to set up and use 
than power line networks so far, the 
vendors say. Wireless networks lag 
significantly in speed, and cost more 
than the other technologies. 

Why network at home? A shared 
connection alleviates squabbling 
over who gets the phone line. It also 
takes better advantage of high-speed 
DSL phone or cable modem services. 
Next year, typical home network 
speeds are expected to climb from 1 
million bits per second (Mbps) to 10 
Mbps, says IBM's Mark Schmidt. At 
that speed, you'll be able to zap real 
time video like DVD movies from one 
PC to another, he says. — Dan Carney 
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disks under 
S10 each* 



Unlimited picture power with 
40MB Clikr disks and the new 
Agfa ePhoto Clik! digital camera. 

iomega 

www.iomega.com 



DIGITAL 



Tubular Imitation 

THE HOLY GRAIL for guitar players 
seeking perfect sound reproduction 
has been the old tube-powered type 
of amplifier used by icons such as 
Eric Clapton and Jimi Hendrix. 
Tubes have a warmer, more natural 
sound than electronic amps. But 
some innovative companies, led 
by Line 6 of Thousand Oaks, Cali- 
fornia, have created a new class of 
digital amplifiers that use sophisti- 
cated software to mimic the sounds 
produced by the most famous tube 
amplifiers, including classic models 
from Fender, Mesa Boogie, and 
Marshall, among others. 

The vintage sound of these amps 
is recorded onto computer chips that 
each Line 6 amplifier, for example, 
can "dial up" and reproduce, recre- 
ating classic effects or inventing new 
ones. These amps can even repro- 
duce the effects of various speaker 
and cabinet combinations. The re- 



sults resurrect 1960s sounds with 
1990s precision. Line 6 amps sell 
from $399 to $899. 

The company also sells a device 
called the Pod, designed for guitar 
recording. It features 16 amp sounds 




Line 6 amplifiers recreate 
classic guitar sound. The Pod 
(left) delivers special effects. 

and 16 special effects. Other manu- 
facturers, such as Johnson, also offer 
digital technology for guitar players. 

These products don't have the 
cachet of a vintage amp, but your 
sound can change to fit your song, 
mood, or venue.— Jon Pepper 
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7 REASONS TO JOIN NOW: t 

confirmed. 2. Your satisfaction is guaranteed. I 
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The Colour of 
Magic: The Light 
Fantastic; 
Sourcery: Eric. 
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Out of the 
Madhouse; Ghost 
Roads; Sons of 
Entropy. 



. Joining is easy. Start with 5 books for S1 . Your bill (including shipping and handling) will come when membership is 
I you're not happy with your 5 books, return them within 10 days at our expense. Your membership will be cancelled; 
you'll owe nothing. 3. Save up to 65% off publishers' hardcover edition prices. Every book we offer is a high-quality, full-text edition, sometimes altered in size to fit 
special presses. Just pick at least 4 more books at our regular low prices during your membership. Take up to 2 years! Then you may resign any time. 4. Extra bonus! 
Take a 6th book now for S3.98 plus shipping and handling, and reduce your membership agreement to only 3 books. 5. A FREE Club Magazine comes to you up to 1 8 
times a year — plus up to 2 special issues. Each reviews the Featured Book Selections plus dozens of alternate books. Some are exclusive Club editions you won't find 
anywhere else. 6. Ordering is risk free. Featured Book Selections are sent to you automatically. To cancel — or order other books— simply send your Member Reply 
Form by mail or contact our Web site by the marked date. Shipping and handling (plus sales tax. where applicable) is added to each order. You'll always have 10 days to 
decide. If your Member Reply Form is late and unwanted books arrive, please return them at our expense. 7. Easy ordering. As a member, you can also order books via 
our Web site WWW.SfbC.COm H690 , 



TAKE ANY 5 BOOKS FOR$l 

WITH MEMBERSHIP 



Please enroll me in The Science Fiction Book Club 
according to the risk-free membership plan described in the ad. Send me 
the 5 BOOKS I've indicated. Bill me just $1, plus shipping and handling. 
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Please write book 
numbers here: 



SAVE EVEN MORE! 

Send me this book now and reduce my commitment to 3 books. 
Bill me an added $3.98, plus shipping and handling. (Books that 
count as 2 choices are not eligible.) 



(write book number) 
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l please print) 



Apt. 



City- 



State . 



ZIP. 



Telephone, please ( ) 

If you're under 18, 

your parent must sign here: 

Members accepted in U.S.A. and Canada only. Canadian members serviced from Canada, where offer is slightly different. Sales tax added 
where applicable. We reserve the right to reject any application. 
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In the 21st century, mutants are walking 
the streets and sirens wail in the night like a 

concert of robot wolves. 



William 
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6 & C 1999 Paramount Pictures. All Rights Reserved. Star Trek and Related Marks are Trademarks of Paramount 
Pictures. - T " & O 1999 by Twentieth Century Fox Film Corporation. All Rights Reserved. The X-Files is a Trademark of Twentieth 
Century Fox Film Corporation. The X-Files is created by Chris Carter. liMAGIC: THE GATHERING is a Registered Trademark of 
Wizards of the Coast, Inc. All Rights Reserved. XC1996 Marvel Entertainment Group Inc. fl™ and O Garth Ennis and Steve Dillon. 
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YESI Please enroll me in The Science Fiction Book Club according 
to the risk-free membership plan described in this ad. Send me the 
5 BOOKS I've indicated. Bill me just $1, plus shipping and handling. 

SAVE EVEN MORE! Send me this book now and lwr,,e book ' 
reduce my commitment to 3 books. Bill me just $3.98, 
plus shipping and handling. (Books that count as 2 
choices are not eligible.) 
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Dealing With 
Dragons; Searching 
for Dragons: Calling 
on Dragons; Talking 
to Dragons. 
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The Other End of Time; 
The Siege of Eternity; 
The Far Shore of Time. 
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HEAT PUMPS 



Pumping with Gas 

IF A NEW heat pump technology 
catches on, you may be able to slash 
your heating and cooling bills by half 
that of the most efficient units now 
available. Developed by Phillips En- 
gineering in St. Joseph, Michigan, 
and the Oak Ridge National Labora- 



Ammonia vapor 



Q The GAX cy- 
cle In heat- 
ing mode 
begins when 
a burner 
heats an am- 
monia-water 
solution, va- 
porizing the 
ammonia. 



tory, the Generator Absorber Heat 
Exchange, or GAX, unit runs on 
natural gas rather than electricity. 

A heat pump's job is to move heat 
from inside to outside in the summer, 
and vice versa in winter. In an elec- 
tric unit, a halogenated refrigerant 
is evaporated at low pressure, ab- 
sorbing heat from the surrounding 
air. A compressor then raises the re- 
frigerant's pressure and temperature. 



Q The ammonia 

vapor liqui- 
fies In the 
condenser. 




Q The liquid ammonia is 
re-evaporated, picking 
up heat from the sur- 
rounding outside air. 



Finally, the hot vapor moves to a con- 
denser, where it re-liquefies and sheds 
the heat it gained earlier. Unfortu- 
nately, the electric heat pump has 
two major drawbacks: the compres- 
sor burns lots of electricity, and the 
halogenated refrigerant attacks the 
Earth's ozone layer. 

GAX eliminates the refrigerant 
and the compressor. Instead, in the 
heating mode, a gas-driven generator 
heats an environmentally benign 
ammonia-water solution, vaporizing 
the ammonia. The ammonia is lique- 
fied in a condenser, then re-evapo- 
rated, during which it picks up heat 
from the surrounding air. The liquid 
ammonia is then absorbed back into 
the ammonia-water solution, where 
it gives up its heat to water circulat- 
ing through the heating system. 
The water picks up even more heat 
as it moves through the generator 
and condenser. The GAX uses 50 
percent less energy in heating mode 
than a high-efficiency gas furnace. 
The process is reversed for cooling. 

While GAX has been in the works 
for several years, the first prototypes 
are just now being field-tested. The 
heat pump could hit the market 
within two years. — Charles Wardell 



DEREGULATION 



The Everything Utility 

AS ELECTRIC UTILITY DEREGULATION spreads across the coun- 
try — 23 states have passed legislation so far— power prices 
have begun to drop [Home Newsfront, Nov.]. But another, un- 
intended benefit for consumers is taking shape: Some power 
companies are now offering a lot more than electricity. 

The reason, quite simply, is smart marketing. Consumers 
aren't clamoring to change power providers, so companies 
are trying to gain a competitive edge by offering a buffet 
of additional services — telephone, cable, and Internet ser- 
vices to name a few. The benefit to consumers? Bundled 
services are cheaper than they would be if offered separately. 



But Connectiv of Wilmington, Delaware, is going a step 
further. Along with local, regional, and long-distance phone 
service, the company offers Internet access via a Digital Sub- 
scriber Line thafs 60 times as fast as a conventional modem. 
Connectiv also offers a toll-free hot line for other problems in 
the home, such as a malfunctioning furnace or air conditioner, 
a leaky pipe, or a faulty water heater— regardless of the brand 
of the appliance. "We're trying to redefine ourselves as a 
provider of vital services," says CEO Howard Cosgrove. 

And, oh yes, Connectiv also provides gas and electricity. 
It even offers "green" power— electricity thafs generated 
from environmentally friendly sources like water, wind, and 
the sun.— Nada Mangialetti 



50 




Buy a Dell Dimension" desktop PC and turn this holiday season into a digital wonderland. Include one of 
our digital cameras with your system purchase and take pictures to create holiday greeting cards that you 
can send or post on the web. And add some music to the holidays with digital Jukebox software, available 
on select Dimension desktops. With it you can download, record, organize and play the digital MP3 music 
that's out there on the web. Plus, Dell offers online digital tutorials-easy "how-to s" to help make your 
holiday full of special memories. Dell digital gifts. It's one more benefit of the DelUme total 
ownership experience. A complete resource for products and services that make it easy for you to get the 
most out of technology. 
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YOUR THOUGHTS EXACTLY. 



DELL* DIMENSION' XPST450 

Our Ultimate Cyber-Slocking Stutter 

■ Intel" Pentium' III Processor at 450MHz ■ 64MB SDRAM at 100MHz ■ 6.4GB' Ultra ATA Hard Drive ■ 17" (16.0" viewable, ,28dpi M770 Monitor 

■ 16MB 3DFX Voodoo3 3000D AGP Graphics Card ■ 40X Max' Variable CD-ROM Drive ■ NE WSB Live! Value Digital with MusicMatch* Jukebox Enhanced Version 

■ Altec Lansing ACS-340 Speakers with Subwoofer ■ V.90 56K ' PCI DataFax Modem ■ MS' Works Suite 99 with Money 99 Basic ■ McAfee VirusScan 4.02 

■ MS' Windows' 98. SE ■ NEW 1-Year Dellnet" Internet Access'' with 20MB Online Backup "■ ■ 3-Year Limited Warranty 1 

■ 1-Year At-Home Service' ■ Intel* PC Camera Pack (Digital Video Camera) 

I AG Q A. Aslowo9S41.Mo.,48Mo. Plan" 
«J/ I TT y 7 ▼ • /; r r 89420-501 114w 

Dell' Recommended Upgrades: 

■ 13.6GB' Ultra ATA Hard Drive ■ 17" (16.0" viewable, .24 -.25AG) P780 Trinitron" Monitor 

■ NEWHarman Kardon HK-595 Surround Sound Speakers with Subwoofer. add S219 E'VALUE CODE: 89420-501 1 17w 



1. 800. 953.5618 mon-sun. 7a-mpct 



BE DIRECT" 

IX4.L 

www.dell4me.com 




Monthly payments based on sales price depicted for 48 mo term at 13.99% APR. NOT ALL BUYERS WILL QUALIFY FOR THIS 
APR. APR for qualified customers varies by creditworthiness of customer as determined by Dell Financial Services LP. 
Payments exclude taxes and shipping charges that vary. Taxes & shipping charges due with 1st payment unless included in 
the amount financed, in which case your monthly payment will be higher. Purchase Plan offered through Dell Financial 
Services LP., 14050 Summit Dr., Austin, TX 78728, to U.S. state residents (including D.C.) with approved credit, excluding AR 
and MN residents. Availability may be limited or offer may vary in other states. 

Pricing not discountable. Prices and specifications valid in U S. only and subject to change without notice. 'For a complete copy of Guarantees or Limited Warranties, write 
Dell USA L.P., Attn: Warranties, One Dell Way, Round Rock, TX 78682, 'At-home or on-site service provided via service contract between customer and third-party provider, 
and is not available in certain remote areas. Technician dispatched if necessary pursuant to phone-based troubleshooting with technical support personnel. Other 
conditions apply. 'For hard drives, GB means 1 billion bytes; total accessible capacity varies depending on operating environment. 1 7X Win. "Download speeds limited to 
53Kbps. Upload speeds are less (in the 30Kbps range) and vary by modem manufacturer. Speeds also vary depending on line conditions. Analog phone line and compatible 
server equipment required. "Includes 150 hours internet access per month, with SI. 50 per hour charge for each hour (or fraction thereof) over 150 hours. Remote subscribers 
subiect to additional charge of S4.95 for each hour of Dellnet service. Excludes applicable taxes and locaiyiong distance telephone access fees or charges. Additional 
Sl .OO/hour surcharge for Dellnet service in HI and AK Online backup services are provided by a third party, and such services are provided subject to terms and conditions 
between such third party and the customer Limited to 20MB online storage; additional storage space available at additional charge. Dell disclaims any responsibility for lost 
customer data. Intel, the Intel Inside logo and Pentium are registered trademarks and Celeron is a trademark of Intel Corporation. MS, Microsoft, IntelliMouse and Windows 
are registered trademarks of Microsoft Corporation. 3Com is a registered trademark of 3Com Corporation. © 1999 Dell Computer Corporation. All rights reserved. 
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PHOTOVOLTAICS 



Su pert h in Solar Cells 

RESEARCHERS at the University of 
Florida are developing solar cells 
with a semiconductor layer thinner 
than a human hair and one-hundredth 
the thickness of silicon solar cells. 

Traditional cells require relatively 
large amounts of semiconductor ma- 
terial, which drives up cost. The 
new thin-film cells could eventually 
prove far cheaper, for they would 
use only pennies' worth of material. 
That would be a boon to the bur- 
geoning solar energy industry, and 
an environmental plus. Solar cells 
generate electricity without the pol- 
lution, and ease our reliance on fossil 
fuels. They can power a house or 
small business onsite, without being 
plugged in to electrical grids. 

Key to the thin-film cells is a com- 
pound semiconductor called copper 
indium diselenide, which is deposited 
in an ultrathin layer— 2 to 3 microns 
thick — on a material such as glass. 
Researchers elsewhere have demon- 



YEAR 2000 



Are You Ready forY2K? 

FOR MOST OF US, the Year 2000 
bug will come and go with nary a 
nuisance. Still, say experts, some 
areas of the country will experi- 
ence isolated power, phone, and 
banking disruptions. Here are five 
things you can do this month to 
prepare— just in case.— W.G.P. 



Have three days' worth of 
food, water, and cash on hand. 

If you heat with natural gas or 
oil, get your tanks refilled. 



Photocopy the previous year's 
financial statements. 

Have a flashlight with fresh 
batteries handy. 



Fill the family car with fuel. 



strated that these cells can reach 
conversion efficiencies (sunlight to 
electricity) of 18 percent, rivaling the 
best silicon cells. But manufacturing 
them inexpensively is a challenge. 

"They have a more complex 
structure and require more compli- 



cated processing," says Tim Ander- 
son, chairman of the UF chemical 
engineering department. "Our role 
is to better understand the process- 
ing and transfer the technology to 
industry." The cells could be avail- 
able within 10 years. — Arthur Fisher 
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Nail Master 

ELECTRIC BRAD GUIS! 



Grab hold of the all-new ARROW ET100" 
and experience the beauty of economically 
designed comfort Its non-slip cushioned 

grip and superb balance assures effortless 
work, even during long jobs. 

In addition to performing routine nailing 
jobs, this powerful 10 amp brad nailer Is 
specially angled to handle difficult corner, 
edging and framing jobs. No scratched or 
damaged surfaces. 



The ET100" provides nail driving muscle 
without the burden of an air compressor. 
It shoots 3 different size brads. 

Solid state circuitry, a hardened carbon 
steel delivery system for jam-proof 
performance, and both trigger and 
surface contact safety locks combine 
to offer increased years of safe, accurate, 
trouble-free service. 



"""SHOOTS 
3 BRAD 
SIZES 

5/8" (15mm) 



3/4" (20mm) 



1" (25mm) 



Celebrating our 
JO Ik Anniversary 



The ETIOO'is available wherever fine tools are sold. 

Arrow Fastener Co., Inc., 271 Mayhill Street. Saddle Brook. New Jersey 07663 
Canada: Jatdel Distributors. Inc.. 6505 Metropolitan Blvd East. Montreal. Quebec H1P 1X9 
United Kingdom: Arrow Fastener (U.K.) Ltd . 14 Barclay Road. Croydon. Surrey CRO UN 
www.arrowfastener.com [-> 1999 Arrow Fastener Company. Inc 
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Chevy: The most dependable, longest-lasting trucks on the road: LIKE A ROCK 
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Online LiFt-Off . . . 
With A Single Button. 
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IIUJiMIIIMMiMlt's an HP. 



HEWLETT 
PACKARD 



Expanding Possibilities 



The HP Pavilion 8500 Series PCs include 
valuable Features such as the one-touch Internet 
keyboard and the HP CD-Writer Plus. 
1-800-PCH0ME-1 




• Launching your Internet adventure. It should 
be effortless. It should be tailored to fit your 

• browsing style. And it should open a universe 

• of possibilities with little more than a fingertip. 
WelL when it comes to web exploration, 

|k Hewlett-Packard pushes all the right buttons. 

^| And so do the recipients of the 1999 Popular 

• Science Best of What's New Awards. Their 

• ingenuity is launching a new era of excellence 
• 

• in science and technology. The HP Pavilion is 

• more than just a PC, and the 100 innovations 

• recognized by Popular Science are more than 
• 

• just products ... They're the "best." 

• www.hplaunch.com 



©1999 Hewlett-Packard Company. All rights reserved. 
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"EVERYTHING THAT CAN BE INVENTED has been invented," said Charles H. DueLL, com- 
missioner of the U.S. patent office, in 1899. Hope he wasn't a betting man. It's tempt- 
ing, as we say goodbye to the century that saw the arrival of everything from the airplane 
to the computer, to repeat those words. Or to wonder, even if to ourselves, if the world 
will ever again see so much innovation packed into a mere 100 years. Bet on it. 

As we move swiftly toward the 21st century, today's advances are laying the ground- 
work for some of the most important inventions and discoveries in human history. A full 
century after Duell's pronouncement, researchers this year proved that stem cells — ^ 
the basic building blocks of human life — can be induced to grow into different tissues. ff&& 
The discovery could eventually enable doctors to grow human organs for transplant. The 
launch of the Chandra X-ray Observatory will provide important clues about the nature 
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of the universe, while a suburban Boston department store demonstrated electronic 
ink — the first step toward merging the look and feel of paper with the circuitry of com- 
puters. Meanwhile, a zero-emissions car moved one step closer to actual production, 
while a new outdoor vest promised to make the backcountry safer for hikers and 
skiers. No, the rate of innovation won't slow in the next century. In fact, the pace 
promises to grow even faster. So as we celebrate the 100 greatest achievements of 
1999, consider this— Popular Science's 12th annual "Best of What's New"— your preview 
of the next millennium. And after you've seen the editors' choices, tell us yours: 
Cast a vote on our Web site for your favorite award winner at WWW.popsci.com. 
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RETRO COUPE The Audi TT brings us back to the small 
racers that zipped around European ovals in decades gone 
by. It's the most dramatic of the new retro designs— with 
copious polished aluminum accents inside and out — but don't 
be fooled by its good looks. The $35,000 TT is powered by an 
advanced four-cylinder engine that feels much bigger. And 
its ride and handling are sure to put a smile on your face, 
particularly as you whisk through corners, www.audi.com 



TWICE THE PICTURE Like a standard TV, 
the Sony 34-inch high-definition set is a 
direct-view unit— the first direct-view digi- 
tal TV to hit the market (the others are pro- 
jection TVs). As such, it offers a glimpse of 
what digital TV can be. The flat-screen TV 
features a technology called digital reality 
creation, which doubles the resolution of 
standard TV signals so they resemble digi- 
tal TV images. And a multi-image driver 
lets you watch two different video sources 
at once. Price: $8,999. www.sony.com 




THIN AND RICH You won't have to sacrifice form for function with 
Ericsson's R380— the first cellphone-PDA combo that's the size of 
a regular phone. Flip down the keypad and you'll find a touchscreen 
running the length of the phone. This display enables you to browse 
the Web, keep a calendar and address book, or jot down a note. In 
personal-digital-assistant mode, the phone recognizes your handwrit- 
ing. The jack-of-all-trades R380 also features a speakerphone and 
voice recorder. The phone will be available early next year; price will 
depend on service provider, www.ericsson.com 



CLEAN-RUNNING SNOWMOBILE If you like snowmobiling but 
hate the environmental cost of high emissions, you'll be 
thrilled by the arrival of Redline's Revolution, the first snow- 
mobile with an efficient, four-stroke engine. The engine pro- 
duces 95 percent fewer hydrocarbons and delivers better fuel 
economy than a similarly sized two-stroke-powered snowmo- 
bile. Key to the advance: The engine is the size of a traditional 
two-stroke; the added weight of previous four-strokes offset ef- 
ficiency gains because of increased fuel consumption. The 2001 
Revolution will cost $12,500. www.redlinesnowmobiles.com 
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lH AC TO GO Apple brings its translucent touch to the world of mobile computing 
with the iBook ($1,599), a laptop that's as well rounded inside as it is outside. 
Available in blueberry or tangerine, the iBook is powered by a 300MHz G3 proces- 
sor and comes with both a 56Kbps modem and fast Ethernet port built in (a wire- 
less AirPort networking card is an option). It also comes with 32MB of memory, a 
CD-ROM drive, and a lithium ion battery that runs up to 6 hours, www.apple.com 



HISTORIC FLIGHT 

It was one of the last great frontiers in avia- 
tion: to circumnavigate the globe in a balloon. 
More than 20 teams had tried and failed. But 
this year, British pilot Brian Jones and Swiss 
psychiatrist Bertrand Piccard claimed the 
record ahead of several other competitors. 
On March 21, the duo and their balloon, the 
Breitling Orbiter 3, touched down in southeast 
Egypt after traveling nearly 30,000 miles. 
During their 20 days in the air after launching 
from the Swiss Alps, the team overcame broken 
equipment, survived dangerously low fuel 
levels, and braved endless expanses of desert 
and ocean before finally floating to their place 
in history, www.breitling-orbiter.ch 





ELPH REDUX Perhaps the only thing 
harder than redefining the point-and- 
shoot camera is doing it again. But 
Canon managed just such a feat this year 
with the Elph2 ($350), a pocket APS 
camera that is even smaller than the 
original Elph — yet finds room to include 
a 2X zoom lens, making it the world's 
smallest zoom camera. The Elph2 mea- 
sures a mere 3.4 by 2.2 inches — smaller 
than a deck of cards — and is less than 
an inch thick. It weighs only 6 ounces. 
Yet with its autofocus system, zoom 
lens, and built-in flash, it takes great 
pictures, www.usa.canon.com 



MENTAL METTLE Work frying your 
brain? Unfortunately, science won't 
back you on that— at least not any- 
more. Scientists had thought that hu- 
man brain cells, unlike other biological 
cells, do not renew themselves as they 
die off. But researchers have discovered 
that brain cells do regenerate — and do 
so continuously throughout a person's 
life. The finding opens the possibility 
of treating disorders such as Parkinson's 
or Alzheimer's with cells taken from a 
patient's own brain, www.salk.edu 
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SHOW ME THE MUMMIES Until they were found at the Bahareya Oasis, 
230 miles southwest of Cairo, this cache of Egyptian mummies had 
remained undisturbed for 2,000 years. Since the discovery was an- 
nounced earlier this year, 43 mummies have been found — and there 
may be thousands more. The mummies are unusual in that they exhibit 
both Egyptian and Roman attributes (such as Egyptian dress with Ro- 
man hairstyles). 



SUPER ASSISTANT It's a cellphone. It's a pager. It's a 
GPS receiver. Actually, it's all of these— and more. Hand- 
spring's Visor ($179) is a personal digital assistant that trans- 
forms itself into these devices at your whim. The pocket-size 
Visor, which runs on the popular Palm operating system, per- 
forms all the functions of 3Com's Palm III. The key difference: 
a slot in the back called the Springboard platform. Plug in 
a hardware module and the Visor instantly becomes an 
all-new device; no software installation is required. 
Games and other software cartridges also plug in. 
Several accessories, such as a keyboard (below), 
are also available, www.handspring.com 




PICTURE PERFECT Looking for a convenient way to show off your digital 
pictures? No need to have prints made. Sony's Digital Picture Frame 
($499) is the first frame designed to display digital images — still or 
video. The 8.5- by 6.5- by 1.6-inch frame reads files stored on a Memory 
Stick, which you insert into it. Images can be presented as a slide show 
or manually selected. And you can hear video clips via a built-in speaker. 
The frame goes into sleep mode after 30 or 60 minutes, www.sony.com 



BATTERY- 
POWERED MAID 

Plop the circuli 
Eureka Robot ' 
down in any roon 
walk away, and 
vacuum does your dirty 

work for you. The 15-inch-diameter device, shown as a 
prototype this year, locates the perimeter of a room by 
following an exterior wall and then crosses the room in a 
random pattern. Radar embedded in the unit's bumper de- 
tects furniture or objects left on the floor. Run time for 
the Robot Vac (shown on its recharger) is about an hour. 
Recharging takes 2 hours. Eureka plans to sell the vacuum 
within a few years, www.eureka.com 
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RACE CAR ENGINE FOR THE ROAD The Honda S2000, new for 2000. puts race car technol- 
ogy in the hands of the average driver. The sports car's 2.0-liter engine produces 240 horse- 
power at 8,700 rpm — the most powerful engine for its displacement on the road. Key to the 
advance: race-bred technology like forged engine parts and a variable valve system. It's not for 
everyone, but it will certainly please those who dare to drive it. www.honda.com 





FORM AND FLEXIBILITY 

NEC's new Zl combines the appeal of a slim, 
lightweight all-in-one desktop— a computer in 
which the hardware is tucked neatly into what 
looks like a monitor — with the upgrade flexibility 
of a traditional desktop. The 20-pound super-slim 
Zl, starting at $2,400, is the first all-in-one that 
lets you easily add hard disk capacity, memory, 
and even a new monitor. The Zl's 15-inch LCD 
panel slides up and off the main body so it can be 
replaced with an 18-inch panel ($1,800). The Zl 
also features a 450MHz Pentium III processor, an 
Ethernet port, built-in speakers, and a wireless 
keyboard, www.nec-zl.com 



ALLURING CAMCORDER Clever and 
stylish has been an elusive mix for 
digital camcorders to date, but Canon's 
Elura ($1,799) serves it up right. The 
compact and curvaceous Elura packs a 
video punch under the surface, with a 
12X optical zoom lens and three shoot- 
ing modes: digital video, digital photo, 
and progressive scan. The latter records 
high-resolution stills at 30 frames per 
second, enabling you to slow down 
fast-action sequences with remarkable 
clarity, www.usa.canon.com 



SPINNING A 3-D WEB The next dimension in 
Web surfing will be depth, with lifelike 3-D 
images rather than flat 2-D pictures. Meta- 
Stream, a 3-D Web technology developed by 
MetaCreations and Intel, brings 3-D to the 
Web today. With a free browser plug-in, you 
can see and sometimes zoom, pan, and rotate 
3-D images— inspecting a sweater inside and 
out, for example— on more than a dozen Web 
sites. Many more are in the works. MetaStream's 
magic is that it compresses and "streams" 
these 3-D objects rather than downloading 
them all at once, so it works even on slower 
Web connections, www.metacreations.com 
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MUSIC TO YOUR EARS With the Internet changing so 
rapidly, it might seem risky to invest in a digital MP3 music 
player. What if MP3, the favorite format now, goes the way 
of Beta? No need to worry with the RCA Lyra, the only MP3 
player protected from obsolescence. Most MP3 player de- 
coders are built in, but Lyra runs the decoders stored on ex- 
ternal memory cards with the music, so it plays any format. 
Prices: $199 (32MB), $249 (64MB), ivwiv.rco.com 





MILLION-MAN SEARCH FOR ET There's never 
been a Screensaver like this before. More than 
a million people are now participating in the 
SETI@home project, an online search for ex- 
traterrestrial intelligence (SETI) launched in 
May. All it takes is a PC and an Internet con- 
nection: You download a chunk of data col- 
lected by a radio telescope, run a free screen- 
saver that uses your computer's idle time to 
analyze the data, and then transmit back your 
results. Distributing the work makes it possi- 
ble to analyze vast amounts of data without a 
supercomputer, setiathome.ssl.berkeley.edu 



SNOWSLIDE SURVIVAL Take better 
equipment, add the allure of glisten- 
ing white backcountry, and you've 
got a sharp increase in the number 
of skiers and hikers exposed to ava- 
lanches. Pondering this, Denver psy- 
chiatrist and skier Tom Crowley 
developed the idea for the AvaLung 
vest. Through a mouthpiece at the 
collar, a trapped skier can breathe the 
air in the snow around him and ex- 
hale through vents in the vest's back 
to avoid carbon dioxide buildup. The 
device does not eliminate the need for 
other safety measures, but it keeps 
a victim breathing for 70 minutes, 
greatly increasing the chances of sur- 
vival. Cost: $198. www.avalung.com 



TECHNOLOGY ON THE CHEAP 

Ford's Focus transcends the limitations of to- 
day's small cars with a roomy and efficient 
package, advanced technology like antilock 
brakes and yaw control, and a ride compara- 
ble to many luxury cars. A raised roof and up- 
right seating create the roomy interior, which 
is topped off with an eye-catching exterior. A 
fuel-stingy, smooth-running drivetrain adds 
to the driving pleasure. Introduced in the 
U.S. this fall with prices starting at $11,800, 
it's one of those rare designs that combine 
style and elan with low cost and economy, 
establishing a new baseline for what to ex- 
pect in an affordable car. www.ford.com 
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UNDEI THE BIG TOP Opening January 1, 2000, the Millennium Dome in 
Greenwich, England, will be the largest dome in the world — with twice 
the ground area of its nearest competitor, the Georgia Dome. Made of a 
translucent weatherproof fabric that will be suspended from steel masts 
held in place by 43 miles of high-strength cables, the giant dome will 
accommodate 50,000 visitors at a time. It will be the setting for millen- 
nium celebrations and technology exhibits, www.dome2000.co.uk 



TRIM MOUNTAINEER For mountain bikers, a power pack of 
design innovation has arrived on the wings of a raven. Can- 
nondale's radical revamping of its Raven mountain bike 
achieves one of the lightest total packages (less than 25 
pounds) around without stinting on stiffness and shock ab- 
sorption. Most dramatic of the new ideas is the single- 
sided HeadShok Lefty suspension fork. And the 
internal magnesium spine with carbon-fiber 
skin tips the scale lightly while stand- 
ing up to bumps. Price: $2,200 to 
$4,000. www.cannondale.com 




THE DYNAMIC ATHLETE Wondering 
if pro football's Jerome "The Bus" 
Bettis really hits the line like a run- 
away motor coach? Soon you may 
know for sure. Earlier this year, a 
company called Trakus demonstrated 
a tracking system of the same name 
that could add a new dimension — 
and several new statistics — to all 
the major sports. Using tiny trans- 
mitters on players, and transceivers 
around the arena or stadium, Trakus 
measures player speed, acceleration, 
and force of impact. This season, 
the Boston Bruins will become the 
first professional sports team to test 
the system, www.trakus.com 



PULL'APART APS Fully encapsulated in a sleek 
metallic oval body, Minolta's Vectis 2000 ($249) 
hardly resembles a camera. But pull apart its 
protective case and the 2000 springs into action, 
with its 2X optical zoom lens extending and its 
built-in flash popping up like a raised eyebrow. 
Close it again, and it's ready for the hard knocks 
of a pocket, purse, or suitcase. And at 4 by 2 by 
1 inches and 5 ounces, the camera won't take up 
much room either, www.minoltausa.com 



Jupiter 

1.9 x 10" 
kilograms 



Planet A 

About three- 
fourths of 
Jupiter's mass 



EXTRA! WE ARE HOT ALONE Once we wondered, but 
now we know: At least one solar system beyond our 
own revolves around a sun-like star. Earlier this year, 
world-renowned planet finders led by Geoff Marcy of 
San Francisco State University and Paul Butler of the 
Anglo-Australian Observatory discovered a system of 
at least three planets around the star Upsilon Androm- 
edae, which is 44 light-years away. The giant planets 
circle around their sun within the distance of our Mars' 
orbit— providing new clues about how solar systems 
may form, www.physics.sfsu.edu 



DECEMBER till 



65 




Disc #47, Campfire Songs 



Hard dirt. Red ants. Moldy tents. Cold beans. The grandeur of the great outdoors becomes even 
more memorable when I have my own music and I have all the campfire classics here. "Get Along 
Little Dogies," "Home On The Range," "I've Been Working On The Railroad" ... They're all here. 
On a single CD. A CD that I made myself by downloading songs straight from the Internet The 
HP CD-Writer Plus, it's just one way my HP Pavilion 8565C is more than just a PC. 
www.hpbakedbeans.com 




pentium®/// 




With the HP CD-Writer Plus and a powerful 
Intel 9 Pentium® III processor, the HP Pavilion 8565C is 
more appetizing than a perfectly-roasted smore. 
1-800-PCH0ME-1 



©1999 Hewlett-Packard Company. All rights reserved. Intel, the Intel Inside Logo and Pentium are registered trademarks oF Intel Corporation. 
HP does not endorse or encourage the use of the HP CD-Writer Plus product for purposes other than those permitted by law. 
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MORE POWER TO YOU The Dewalt and Bosch 24-volt cordless tool 
lines put more power in your hands than ever before, increasing 
performance and run times. Previously, cordless tools topped out at 
18 volts. Both lines include a circular saw, reciprocating saw, rotary 
hammer, and drill The Dewalt tools also feature a corded adapter so 
you can swap out the battery if it runs low, while Bosch's 24-volt 
batteries can be recharged in a scant 15 minutes. Prices, including 
the charger, range from $299 to $599 depending 
on the tool, www.dewalt.com and 
www.boschtools.com 



MODEL OF EFFICIENCY Looking for the most 
bang for your buck's worth of gas? You can't do 
any better than the new Honda Insight, which 
at 75 mpg is the most fuel-efficient car you can 
buy in the U.S. Insight achieves the break- 
through by employing a lightweight hybrid 
electric-gas drive system — it's the first hybrid- 
drive car available in America— and extensive 
use of aluminum. An electric assist improves 
acceleration, and an onboard battery absorbs 
energy from braking and uses it for recharging. 
Price: less than $20,000. www.honda.com 




A TRADITIONAL VIEW OF HDTV Traditional tele- 
visions have a 4:3 aspect ratio— the picture's ratio 
of width to height. And now, thanks to RCA, so 
does high-definition TV. Conventional HOTVs come 
in only one flavor: the widescreen 16:9 aspect 
ratio. But when it's used with a converter box, 
RCA's MM36100HR set features the crystal clear 
1,080-line resolution enjoyed with traditional 
dimensions by merely trimming the sides of the 
picture. The biggest benefit is cost. The RCA 
television lists for just $2,599, substantially less 
than its widescreen competitors, www.rca.com 



STICK TO THE ROAD 
ON MAGNETS Traction 
control and antilock 
braking systems rely on 
sensors in different parts 
of the car. But a new tire from Continental/Teves gen- 
erates this safety information right where the rubber 
meets the road. The company's smart tire, unveiled 
this year, uses magnetic powder embedded in the tire 
sidewall to measure the strength of longitudinal and 
lateral forces. The result: The traction control and 
ABS systems get more accurate data more quickly. The 
smart tire is slated for introduction in 2002. 
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FLOATING LAUNCH PAD March 27 of this year 
marked the beginning of a new era in commercial 
space history. On that date, an international busi- 
ness partnership called Sea Launch successfully 
launched a demonstration satellite from a ship 
positioned within a few feet of the equator in the 
Pacific Ocean. Launching satellites from remote 
stretches of sea promises to reduce the costs of 
getting telecommunications hardware into orbit, 
in part because equatorial launch sites take ad- 
vantage of Earth's spin to give rockets a boost. 
www.boeing.com/defense-space/space/sealaunch 




GLOBETROTTING DIGITAL PHONE Motorola's 
new Timeport Triband mobile phone offers the 
best worldwide coverage short of an expensive 
satellite phone. The Triband does what its name 
implies: It works on any of the three GSM frequen- 
cies (900MHz, 1,800MHz, and 1,900MHz); GSM is 
the world's most popular digital cellular standard. 
The 3.8-ounce palm-size phone also synchronizes 
address and calendar information with your desk- 
top PC, records voice notes, and supports voice 
dialing. The battery provides 120 minutes of 
talk time and 40 hours of standby time. Price 
depends on service provider, www.motorola.com 



FLEXIBLE THINKING IBM's ThinkPad 570 ($2,699 and up) cleverly bridges the 
gap between a bulky laptop computer that has the power of a desktop and a 
lightweight portable that travels well. The key is the 570's innovative, and op- 
tional. Ultra Base, which attaches to the bottom of the otherwise slim (1 inch 
thick) and light (4 pounds) laptop. The UltraBase can be configured with several 
options, including a CD-ROM, second hard disk, and Zip drive. But when it's time 
to travel, simply lift the laptop off the base and go. Either way, the 570 has 
plenty of power, with a 300-, 333-, or 366MHz Pentium II processor and either 
a 12- or 13.3-inch bright color screen, www.pc.ibm.com/us/thinkpad 



LI FESAVING LASEI About 80,000 Americans are 
diagnosed each year with severe coronary artery 
disease that is untreatable with such conventional 
methods as angioplasty and bypass surgery. The 
clogged blood vessels cause victims to suffer fa- 
tigue and disabling chest pain. But the Heart 
Laser System, which was approved by the FDA late 
last year and came into widespread use this year, 
can alleviate their symptoms. Key to the system 
is a carbon dioxide laser that zaps 20 to 40 new 
channels into the heart muscle, probably replen- 
ishing blood supply (although this hasn't yet 
been proven). While the procedure is not a cure, 
it reduces the disease's symptoms and thereby 
boosts quality of life, www.plcmed.com 
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HOW OLD IS THE UNIVERSE? In May, 27 astronomers announced that they 
had used the Hubble to precisely measure the distances to faraway galax- 
ies such as NGC 4603 (below). With those measurements completed, the 
team was able to calculate the universe's rate of expansion — the Hubble 
constant— which in turn made it possible to calculate the age of the universe 
more accurately than ever: approximately 12 billion years. Previous estimates 
ranged from 10 billion to 20 billion years, www.hubbteconstant.com 




EASY RIDEB There have been mechanical auto- 
shifting bikes before, but Shimano's Auto D is the 
first electronic shifter — and it's by far the most 
advanced autoshift yet. No longer must you find 
low gear to climb a hill— the Auto D senses slow- 
ing wheel revolutions to upshift and downshift for 
you. The four-gear system also features an LCD that 
displays the gear you're in. There's a manual by- 
pass too. The Auto D is available on the $549 GT 
Autostream bike, www.shimano.com 




IT'S A BLAST This June, 
the RS-68 rocket engine 
test-fired at the Air Force 
Research Lab at Edwards 
Air Force Base in Califor- 
nia with spectacular results: It produced a thunderous 650,000 
pounds of thrust — more than any single liquid oxygen-hydrogen 
engine in history. Made by the Rocketdyne division of Boeing, the 
RS-68 is the first large liquid-fueled rocket engine developed in 
the United States since the one aboard the space shuttle. And with 
fewer parts than the shuttle's engines, it promises greater reliabil- 
ity for launches on its intended expendable launch vehicle, the 
Delta IV, starting in 2001. www.boeing.com/space/rdyne 




4 



HIGH-TECH FUN AND GAMES Marking the beginning of a new era of video 
game systems, Sega's Dreamcast ($200) has the raw computing power to 
blow away the current platforms— Playstation, Nintendo 64, and the com- 
pany's own Saturn. Dreamcast's 200MHz Hitachi SH-4 processor, NEC Power- 
VR graphics chip set, and Yamaha Audio Engine work together to process 
data 10 to 15 times as fast as current systems. The benefits: smarter com- 
puter opponents, more realistic movements, and stunning detail. You can 
even see the bumps on the rawhide skin of the football. The system also 
features a built-in modem for Internet play, www.dreamcast.com 
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FLAME PREVENTER More than 2,000 house fires start 
each year because someone has left a combustible liquid 
near a gas-fired water heater. Finally this year, from Amer- 
ican Water Heater, comes an innovative solution. Flame 
Guard snuffs out flames before they can spread. Key to 
the system is a sealed combustion chamber. Flammable 
vapors can get into the chamber, but flames cannot get 
out. With the fire confined to the chamber, the water 
heater switches off the gas to extinguish the flames. 
The technology, available now, adds $65 to $80 to the 
cost of a water heater, www.americanwaterheater.com 



ROBOT PET 

Aibo is a robotic version of man's best 
friend, complete with barking, begging, 
and tail wagging. But beneath the cute 
exterior lies a technological marvel from 
Sony. Consider what's involved for Aibo to 
chase a ball: The pup acquires and tracks 
the target, plots an intercept course, then 
makes a four-pawed approach. Maintaining 
balance and coordination on four legs has 
been one of the biggest challenges in ro- 
botics. Though today's Aibo is cute and 
lovable, Sony believes it will spawn gen- 
uinely useful offspring. In one scenario, 
the dog would fetch the phone for you 
when it rings. WWW.SOny.com 





THE F- DIGITAL Building 
on its F-Series tradition 
of professional SLR 
film cameras, Nikon's Dl 
($5,580) is a digital SLR for pros that has many of 
the advantages of the Nikon F5 or F100, including 
their 3D Matrix Metering and the ability to accept 
more than 80 F-mount lenses and accessories. As a 
digital camera, the 2.7-megapixel Dl is quick, with 
a boot-up time of less than 1 second. It also shoots 
4.5 frames per second, www.nikonusa.com 



SEE THE LIGHT-QUICKER Tail- 
lights haven't changed much over 
the years. But a new concept 
from Visteon Automotive Sys- 
tems, demonstrated this year, 
will change the way automakers 
design cars. The system employs 
red lasers to illuminate thin, 
clear lenses, eliminating the tail 
light cavity and parabolic reflec- 
tors altogether. As a result, the 
lights would mold sleekly into the 
contours of a car body. And not 
only do lasers last longer, they 
illuminate 100 times as quickly 
as conventional bulbs. The tech- 
nology should go into produc- 
tion by 2003. wvviv.vrsteon.com 
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[ Expanding Possibilities | 



True to the original. 

The brilliant colors of the season. Captured for all to see. 
Printouts most like your original photos. 
Without sacrificing razor-sharp text and graphics. 
The new HP DeskJet 970C. Up to 10 ppm color. 
Just $399! Assure perfect printouts with HP supplies. 
www.hp.com/go/original. 
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A ZOOM FOR ALL OCCASIONS TheTamron 
AF28-300mm is arguably the smallest, most 
versatile, and highest-quality zoom lens 
around. It owes its small stature to an inter 
nal mechanism that lets four lens barrels 
expand and contract effortlessly. Its range 
covers just about any shooting situation, 
so there's no need to carry multiple lenses 
around. Tamron also combines two glass 
manufacturing methods to create a lens 
that's remarkable for its clarity of image. 

The lens sells for $530. 
www.tamron.com 



DECOMMISSIONING A DAM On July l, a 
17-mile stretch of Maine's Kennebec River 
flowed freely for the first time in 162 years. 
That day, a backhoe scooped away a tempo- 
rary earthen coffer dam, allowing water to 
gush through a 60-foot cut in the Edwards Dam 
It was the first time the Federal Energy Regu- 
latory Commission had ordered an operating 
hydroelectric dam demolished because en- 
vironmental costs— namely, destroying fish 
habitat — outweighed the economic benefits 
of cheap power. The dam's removal promises 
to help restore an important local fishery. 
www.ferc.fed.us and www.amrivers.org 





SHHH, BLOWER AT WORK An exceptional piece of en 
gineering, the Solo Model 470 blower reduces volume 
by a dramatic 13 decibels, so it meets the strictest 
noise regulations. The blower has a highly efficient 
two-cycle engine, and by specially designing the air 
intake, exhaust, and muffler, engineers were able to 
reduce engine speeds by nearly 50 percent while still 
achieving an air output comparable with other mod- 
els. The slower operation also 
enables the Model 470 to 
run four times as long 
as other blowers on 
the same amount 
of gasoline. 
Price: $399. 



MONSTER TRUCK Building the Ford Excursion, new for 2000, was no 
small task— both literally and figuratively. To make the Excursion, the 
largest sport-utility vehicle on the road today, Ford had to civilize a 
heavy-duty commercial truck chassis. No easy feat, especially when 
you're dealing with such heavy-duty components as a twin I-beam 
front axle and a beefy frame. But you can't argue with the result: The 
Excursion combines a roomy, luxurious interior with hefty load-hauling 
capacity. A low-emission engine— along with a safety system designed 
to minimize the effects of crashes with smaller vehicles— round out 
the rather large package. Prices start at $33,400. www.ford.com 
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WINDOW INTO COSMIC VIOLENCE In July, NASA's Chandra X- 
ray Observatory launched into elliptical Earth orbit and quickly 
gave us a whole new view of the universe. The telescope is the 
third in NASA's series of Great Observatories (following the 
Compton Gamma Ray Observatory and 
Hubble Space Telescope). As- 
tronomers need telescopes 
that "see" different wave- 
lengths because details ap- 
parent in one type of light 
are not in another. As the world's 
most powerful telescope for X rays, Chandra 
will make images of the most high-energy 
events in the cosmos, such as supernovae and 
black holes. Its first image, of a supernova 
remnant, showed unprecedented detail — 
an indicator of great things to 
come, www.chandra.nasa.gov 
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DON'T MISS THE BOAT It happens to 
even the most experienced scuba divers: 
You've been under for a while, exploring 
the nooks and crannies of the seascape, 
then decide to surface. So, like, anyone 
seen the boat? Maybe the water was 
murky — or maybe you just drifted far- 
ther away than you thought— but now 
you have protection from this dangerous 
situation. Uwatec's NeverLost consists of 
a transponder you hang on your boat 
and a receiver you take with you. When 
you're ready to surface, you check the 
receiver for the distance and direction 
to your boat. Price: $350. www.jwa.com 
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WINDOWS OF OPPORTUNITY Is the 

world ready for an alternative to the 
Windows and Macintosh operating sys- 
tems? Ready or not, Linux emerged this 
year as that alternative, complete with 
a graphical interface and a support sys- 
tem of millions of users on the Web. 
Just as important, Linux — which is 
rooted in Unix and has been nurtured 
along by many companies and individu- 
als via the Web— is championing the 
"open source" movement of software 
that is owned and improved by many 
hands rather than one. www.linux.org 




MICROWAVE, MOVE OVER 

Home-cooked fast food? An oxymoron no more. 
The General Electric Advantium oven, which 
went on sale in October, promises to be the 
biggest breakthrough in the kitchen in years. 
The Advantium uses microwaves and heat from 
three 1,500-watt halogen lights to cook two 
to three times as fast as a conventional oven. 
And since light does 90 percent of the cook- 
ing, the flavor of meats is locked in. All cook 
times are preprogrammed; for more precise 
cooking, however, a sensor measures incoming 
voltages and adjusts cook times accordingly. 
Price: $1,300. www.geadvantium.com 
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DISHWASHER INCOGNITO Imagine how sur- 
prised your snooping guests will be to dis- 
cover that one of your kitchen cabinets is 
really a dishwasher. Fisher & Paykel's Dish- 
Drawer turns that very trick in high style. 
The appliance is also perfect for areas where 
you do heavy entertaining but don't want the 
eyesore of a traditional dishwasher, such as 
a family room bar. It comes with one or two 
sliding drawers; each can be operated sepa- 
rately. And because the unit is made from a 
polymer, it's substantially quieter than tradi- 
tional dishwashers. Price: $1,050 (single); 
$1,650 (double), usa.fisherpaykel.com 



TWICE AS NICE lipping the ante for inkjet printers is nothing 
new to Hewlett-Packard, and its DeskJet 970 Professional Series 
printer deals some impressive numbers, including a maximum 
resolution of 2,400 by 1,200 dots per inch in photo mode and 
a color layering technology that places up to 29 ink drops per 
dot. But its most impressive number may be two — as in both 
sides of the page. The 970 ($399) includes a duplexer for auto- 
matic two-sided printing, a first for inkjets. www.hp.com 




TIME TRAVEL MADE EASY Flying between time 
zones can give your watch a workout. It can also 
confuse the daylights out of you. But the Tissot 
Navigator makes it easy — and, yes, a little fun. The 
watch's outer dial features one city name for each 
time zone. Select the time zone you're in, press a 
button, and, voila, the hands automatically move 
to the correct time. A perfect way to pass the 
time— literally— on a long flight. Price: $495. 



DIGITAL DYNAMO You haven't been 
able to record high-quality digital TV 
signals on a standard VCR, because 
the resulting images are severely de- 
graded. Now, Panasonic has solved 
that problem— perhaps even before 
you realized it was a problem — with 
the introduction of a digital VCR 
called the PV-HD1000. The $1,000 
VCR connects directly to your digital 
television, www.panasonic.com 



RICE OF LIFE Genetically modified 
crops have long held promise as a way 
to feed the world's starving children. 
Until recently, however, they've done 
little more than stir up controversy. 
That changed this summer when scien- 
tists unveiled a strain of rice genetically 
modified to contain iron and vitamin A. 
Vitamin A deficiency afflicts 400 million 
people worldwide, leaving them vulner- 
able to infections and blindness. Iron 
deficiency afflicts up to 3.7 billion peo- 
ple, causing anemia and impaired men- 
tal function in children. The rice will be 
distributed free in developing nations. 
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TECH TOUR DE FORCE The new Mercedes 
S-Class features unparalleled luxury and tech- 
nology. The suspension system, for example, 
dispenses with springs and uses compressed 
air to adjust stability. At high speed, the 
chassis lowers automatically to reduce drag. 
A grill-mounted radar (left) sounds an alarm 
and automatically brakes the vehicle if it de- 
tects another car or an obstacle ahead. Dur- 
ing a collision, airbags deploy according to 
the severity of the impact. And a voice-acti- 
vated GPS navigation system makes sure 
you get to your destination. Price: around 
$ 70, 000 . www.usa. mercedes-benz. com 




INTERNET CAMERA Putting graphics on 
the Web became easier this year with the 
introduction of Sharp's wallet-size Inter- 
net View-Cam — the first camera designed 
specifically for the Internet. The camera 
takes still shots and video, which can be 
reviewed on a built-in LCD. It uses state- 
of-the-art MPEG-4 compression technol- 
ogy to keep files small so downloads are 
fast. Images are stored on removable 
SmartMedia cards for transfer to a com- 
puter. Price: $700. www.sharp-usa.com 



HEAVYWEIGHT DISCOVERY A team of 
scientists from Russia's Joint Institute for 
Nuclear Research and California's Lawrence 
Livermore National Laboratory reported in 
January that they had created an entirely 
new element, at that time the heaviest ever 
made, by bombarding plutonium with cal- 
cium atoms. Superheavy elements usually 
break down instantaneously, but the team 
kept their new element, 114, alive for a 
full 30 seconds. It not only filled in a blank 
on the periodic table but may suggest ways 
to create other long-lived heavy elements. 
www.jinr.dubna.su and www.llnl.gov 



TICKET TO THE STARS 

Backyard astronomy has never been easier or 
more appealing than with Meade's Autostar 
controller. Plug the remote-control-size de- 
vice into the base of the ETX-90-EC Astro 
Telescope, and you've got a tour guide to the 
stars. Without any prior knowledge of astron- 
omy, you can find more than 14,000 objects. 
The controller calculates the position of 
heavenly bodies based on time, date, and lo- 
cation, and the telescope swivels to lock on 
for you. To get started, you point the tele- 
scope north and fine-tune the location of the 
two brightest stars in the sky. The controller 
does the rest — and, like a good tour guide, it 

even provides interesting facts on the LED 
readout screen. Prices: $149 (controller), 
$595 (telescope), www.meade.com 
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Built For Your Tastes. 



The right sandwich, the right computer ... Everyone hungers For something made-to-order. 
But in the PC world, it can be hard to find the ideal mix of performance, features and price. 
Hewlett-Packard, however, has a way to satisfy your appetite for individuality. You can have 
home computing your way by using our build-to-order kiosk at your nearest retailer or by 
shopping online at www.hpshopping.com. It's the easy way to get the HP Pavilion 8500 
Series PC that best fits your personal computing style. So go ahead, order extra cheese or 
no mayo, because this isn't just a PC, it's a custom-built HP. www.hpsandwich.com 
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pentium®/// 



You can configure your HP Pavilion 8500 Series PC to your exact specifications, with the 
Intel" Pentium" III processor, through custom kiosks at major retailers. 
So now, more than ever, the HP Pavilion 8500 Series is the right PC For you. 

1-800-PCHOME-l 



My HP, My Way. 



■ Available At: 



hpshopping.com * Circuit City - Staples * Best Buy 

01999 Hewlett-Packard Company. All rights reserved. Intel, the Intel Inside Logo and Pentium are registered trademarks oF Intel Corporation. 
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RADIO ON DEMAND Sick of your local DJs? Tired of 
getting the traffic report 2 minutes too late? Now 
you can listen to what you want when you want. 
Command Audio, introduced in several western 
cities this fall, enables you to choose the radio 
programs you want to hear— weather, news, 
traffic, or even an audio version of your favorite 
magazine (such as this one). The system continu- 
ously receives wireless transmissions of the latest 
programming to ensure up-to-date information. 
The $200 portable device can also store up to 6 
hours of programming. The monthly subscription 
costs about $15. www.commandaudio.com 



THE NEW ECONOMY The Lincoln LS, 
new for 2000, marks a new era for do- 
mestic cars, with performance and han- 
dling getting the same attention as 
comfort and ride. Taking cues from the 
best cars of Europe, where the sport 
sedan genre originated, the LS features 
handling as precise, and steering as re- 
sponsive, as that of any car on the road 
today. Equipped with a standard V6 and 
optional V8 engines, the Lincoln LS is 
priced competitively as well— starting 
at $31,700. www.ford.com 
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SAFER SKIES FOR ALL In a year when 
public attention focused on the safety 
of general aviation, AlliedSignal made a 
welcome announcement. The company's 
Enhanced Ground Proximity Warning 
System, which for years has alerted 
commercial pilots when they're flying 
dangerously close to mountains or the 
ground, will soon be available for pri- 
vate aviators. The system had been too 
expensive and bulky for small planes. 
Next year, in a paperback-size package, 
the system will go on sale for about 
$10,000. www.atliedsignal.com 
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EYE BY WIRE 

.Incorporating electronics and a video display 
into the temple of a pair of eyeglasses, Micro- 
Optical's Integrated Eyeglass Display elimi- 
nates the geeky look of bulky head-up gear. 
When cabled to any video output device, the 
1-ounce display projects an image through 
the eyeglass lens. A tiny mirror inside the 
lens then reflects the image into the wearer's 
eye. The eyeglasses have many potential ap- 
plications, but the first might be in medicine: 
As a surgeon operates, he or she could keep 
an eye on the patient's vital signs without 
turning away, www.microopticalcorp.com 
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Monday night never 
looked better. Panasonic HDTV. 



Are you ready for some football? This sea- 
son, Panasonic broadcast technology will 
enable ABC to bring it to you in glorious high 

©definition. That's every Monday 
night game, the playoff games 



January 8th, and the big one 
January 30th - all in such incredible detail 
you'll be spitting out turf. (TV fans note: 
these are just a few of the shows available 
in high definition on the networks this year.) 
Want to get an immaculate reception on 
every play? Tune-in to Panasonic high 
definition television. 



16:9 
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1.5 million 



pixel cla'ity 



Panasonic 

just slightly ahead of our time 19 



Pictures simulated. Set-top decoder box required to view HDTV programs. Box will also allow your c 
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Immaculate reception. 
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Three brilliant receivers. 



No matter what you love to watch, our new HDTV sets* are better than being there. 
The 34" diag direct view and 56" projection sets bring you a widescreen view.ng experi- 
ence ordinary TVs just can't deliver. Startling details. Colors that are liquid and alive. 
Digital surround sound- with the impact of a 245-lb. middle linebacker. And our 42 plas- 
ma set brings you digital television in all its glory - flat as a picture on a wall. (Buffs note, 
our HD projection set will display both native 720p and 10801 signals.) 

New Panasonic high definition television. 

TV is no longer a level playing field. m ' ^ ^ 

"external equipment required ^ 



56" Projection 
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42" Plasma 

(optional speakers shown) 



For information: call 1-800-21 1-PANA 
or www.panasonic.com/digitaltv 

Panasonic 

just slightly ahead of our time 



DISCERNING DIGITAL Fussy about your pictures? Olympus' C-2500L 
($1,499) is a digital SLR with the highest resolution of any camera in 
the "prosumer" — professional quality cameras that consumers can buy- 
class. Its 2.5-megapixel CCD sensor yields crisp pictures at a resolution 
of 1,712 by 1,368 pixels. Resolution is refined further by Olympus' TruePic 
technology, which adjusts the picture inside the camera for a smoother, 
more film-like appearance. The C-2500L is also the first camera to have 
a dual CompactFlash/SmartMedia memory card 
slot, and features a 3X optical zoom lens, a 
low-light autofocus system, and a full 
range of SLR-style controls. 
www.olympus.com 



HEVER STOP CORDLESS TOOLS When it comes 
to cordless tools, you take the good with the bad. 
Good: Battery-powered tools go anywhere. Bad: 
Battery-powered tools go dead. But with the Skil 
Tools' Dual-Source adapter, introduced this year, 
you get the flexibility of cordless with the security 
of a cord. When the battery goes dead, simply pull 
out the battery pack and plug in the V 
corded adapter. The battery snaps into the 
adapter and recharges as you continue to 
use the tool. Later, pop the battery back in and 
you're cordless again. Dual-Source is available for 
Skit's line of drill-drivers, air guns, and flash- 
lights. Prices range from $79 to $129, including 
the tool, www.skittools.com ^ 
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ALL TALK, NO ACTION Even solo drivers now 
have someone — more accurately, something— 
to talk to, thanks to Jaguar. The company's 
2000 S-Type is the first car to feature voice 
control for the onboard radio, CD player, cli- 
mate control system, and cellphone. Talking 
to the car may not be for everyone, but the 
technology lays the groundwork for safer in- 
teraction between the driver and a new gen- 
eration of onboard electronics. 
The system is an option 
on the elegant new S- 
Type sedan, which 
starts at $42,500. m 
www.jaguar.com 




6 FORCE The fastest Macintosh ever, the Power Mac G4 ($1,599 to $3,499) may be the 
fastest graphics PC, period. Built around a new PowerPC G4 chip, which Apple claims 
is the first microprocessor capable of executing a billion floating-point operations per 
second, the Power Mac G4 is a "gigaflop" machine designed to burn through the most 
demanding graphics applications — from the coolest 3-D games to complex Photoshop 
filters. The G4 also keeps the convenient swing-open side door of the Power Mac G3. 
One new option: Apple's widescreen Cinema Display (above left), www.apple.com 



DECEMBER 1999 



81 



1999 BEST OF WHAT'S NEW > 



HARD AND FAST The 2000 Mitsubishi 
Eclipse brings newfound sleekness to 
the sport coupe genre. But the car is 
more than a bold design statement. A 
new, high-revving powerplant, a more 
rigid frame, and a refined suspension 
make it a pleasure to drive as well. 
With an excellent combination of com- 
fort and handling— and a base price of 
$17,700— the Eclipse is one of the 
best values on the road today. And it 
even comes with a useful rear seat. 
www.mitsubishimotors.com 




IMAGE BUILDER Lexar's new Jump- 
shot kit takes the wait out of downloading 
images from a digital camera to a computer, a noto- 
riously tedious process. Simply use a Lexar Compact- 
Flash card to take your shots, then slip the card into 
a cradle at one end of the Jumpshot cable. The cable 
plugs into the PC's USB port for transfer. It's that 
quick. The kit, which costs $20, is available for both 
Macs and PCs. www.lexarmedia.com 



BIG RIG This $1.45 billion oil rig, the largest 
structure in the Gulf of Mexico, is positioned 
130 miles southeast of New Orleans in almost 
4,000 feet of water. That's about 800 feet 
deeper than any previous rig. Called Ursa, the 
rig has a platform hull that weighs about 
28,600 tons, and a total displacement greater 
than that of a Nimjtz-dass aircraft carrier. It's 
large and strong enough to withstand hurri- 
cane-force winds and waves while tapping into 
an oil reservoir estimated at 400 million bar- 
rels. ms.shellus.com/sepco/ursa/ursa.htm 
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YOU'LL NEED ONE HAND 
TO CHAMSEALL 50 BITS.. 

TWQJrtNDS TO 
ITS SPEED. 




SPEED LOK DRILL-DRIVER 
SYSTEM ELIMINATES TIME- 
WASTING CHUCKING OF BITS 

It's official! Changing bits is now easy. 
Once you've fit the quick-connector 
in your drill's chuck, you can snap 
the full array of high-quality bits in 
and out in seconds, using just one 
hand. It's amazingly fast and easy. 



See the Speed-Lok™ 
drill-driver system in action at 
www.sears.com/craftsman. 



Makes Anything Possible 



The Good Life 
Guar 
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A MOUSE WITH NO PAD Microsoft's new InteUi- 
mouse Explorer offers some of the most accurate, 
well, mousing on the planet. The $80 mouse uses a 
new optical tracking technology that takes 1,500 
pictures per second; such resolution detects even 
the slightest hand movement and allows you to ac- 
curately place your cursor on the computer screen. 
The device also works well on just about any sur- 
face, eliminating the need for a mouse pad. Tradi- 
tional mice can lose their accuracy as dirt, dust, 
and other substances find their way inside the 
rollerball canity, www.mkrosoft.com/hardware 



PUTTIN6 THE UTILITY BACK IN SUV 

Nissan's Xterra, new for 2000, is a 
back-to-basics sport-utility vehicle — 
that is, it's more at home in the 
mountains than at the mall. The SUV 
features a contemporary look, a frame- 
based chassis, and a smooth-running 
drivetrain. The result is an SUV that's 
retro in purpose but avant-garde in 
appearance. Keeping it simple, but 
functional, keeps the entry-level price 
around $17,300. www.nissan.com 



KEEPING GPS HANDY Getting lost is 
now harder than ever thanks to a Casio 
watch that comes with a GPS naviga- 
tional feature— the first time GPS has 
been integrated into a device this 
small. The watch, perfect for hiking, 
mountain biking, and other outdoor 
sports, displays longitude and latitude 
or the direction and distance to a pre- 
set location. It weighs 
just 5.2 ounces. 
Price: between 
$500 and 
$600. www 
.casio.com 




TAXING AIM AT ARTHRITIS Quality of 
life improved dramatically this year for 
millions of people suffering from arthri- 
tis, thanks to a new medication called 
Celebrex. Earlier anti-arthritis drugs not 
only blocked the inflammation-causing 
enzyme COX-2, but also the "good" en- 
zyme COX-1, which helps regulate normal 
cell function in the stomach and blood. 
As the first arthritis drug to target only COX-2, Celebrex is less likely to 
cause ulcers. The drug, approved last December and co-promoted by G.D. 
Searle & Co. (the pharmaceutical arm of Monsanto) and Pfizer Inc., has 
generated more prescriptions in its first year than any other new drug, 
including Viagra, www.celebrex.com 



HOME THEATER MAGICIAN When it comes to home 
theater, the old mantra has always held true: Garbage 
in, garbage out. But not anymore. Bose's Videostage 5 
decoder chip is the first technology that converts any 
audio source into 5.1 channels of surround sound- 
that is, three front and two side speakers plus a sub- 
woofer. The decoder, in the Bose Lifestyle II, 40, and 
50 series, gives stereo TV and even mono VHS tapes 
searing theater-like guality, increasing bass and reduc- 
ing treble to augment dialogue and sound effects. Price: 
$2,000 and up, depending on the system, www.bose.com 
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METAL IN THE MIDDLE Extra weight 
isn't usually a good thing. It is, how- 
ever, if you're talking about Taylor 
Made's new FireSole golf clubs. The 
company placed weighted plugs — 
made of a combination of titanium, 
tungsten, and steel— in each club for 
maximum effectiveness. The quantity, 
size, composition, and placement of 
the plugs changes the center of grav- 
ity for each club, providing weight and 
power where it's needed most — an 
excellent combination of technology 
and performance. A set of eight irons 
is $974 (steel) or $1,169 (graphite); 
the driver is $389 (graphite); fairway 
woods and rescue clubs are $324 each 
(graphite), www.taylormadegolf.com 



8MM 60ES DIGITAL Mow do you 

bridge the analog video past with 
the digital video future? Sony does 
it with the first camcorders to com- 
bine the Hi8/8mm format with a 
digital video format called Digital8. 
Digital8 Handycam models ($899 
to $1,399) can record home videos 
with as many as 500 lines of digital 
clarity using standard Hi8 metal 
tapes and can play back your cur- 
rent library of analog 8mm or Hi8 
tapes. Also available is an iLink 
connector for moving videos be- 
tween digital cam- 
corders, or to 
and from a PC. 
www.sony.com 





PURPLE POWER There may be many ways to pronounce Sony's Vaio label, 
but "wow" may be the first to hit your lips when you see its Vaio Slimtop LCD 
computer. True to the Slimtop name, it is a thin, elegant desktop PC with a 
stunning 1.4-inch LCD flat display that tilts to almost any position. The latest 
version of this violet-accented beauty, the PCV-L620 ($2,499), adds a 13GB hard 
disk, DVD-ROM drive, and two iLink ports to an already potent system powered 
by a 500MHz Pentium III chip and 128MB of memory, www.sony.com 



PRACTICAL FUEL CELL CAR 

All the major automakers are studying fuel 
cells, but none has traveled quite as far as 
DaimlerChrysler. Fuel cells, which produce 
electricity through the chemical interaction 
of hydrogen and oxygen, offer enormous 
promise because they produce virtually zero 
emissions. DaimlerChrysler introduced the 
first Necar — a huge van— five years ago. This 
year, it unveiled the Necar 4, the first fuel 
cell vehicle that drives like a regular car. The 
bigger breakthrough, though, is that the 
company was able to shrink the drivetrain 
enough to fit it under a tiny A-Class subcom- 
pact sedan, www.daimlerchrysler.com 
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SMALL CAMERA, BIG LENS Making digital cameras 
as small as point-and-shoot film cameras is chal- 
lenging enough. Making one that small with a zoom 
lens has been impossible— until this year. Fuji's 
MX-1700 Zoom ($599) digital camera is a small, 

sleek, upright model like the MX-700 
and MX-2700 models that preceded it. 
But unlike those cameras, the MX-1700 
has a 3X optical zoom lens, thanks to 
a breakthrough in Fuji's labs that led 
to the world's smallest, all-glass as- 
pherical lens for a digital camera. And 
the MX-1700 has all of the essentials 
too, including a 1.5-megapixel sensor, 
a 2-inch color LCD, and an 8MB Smart- 
Media card, www.fujifilm.com 



BEST OF I0TH WORLDS It s always been an 
either/or proposition. You either get a smooth 
ride or good high-speed handling. But Delphi 
Automotive Systems' new MagneRide suspen- 
sion, shown in prototype this year, promises 
to change all that. MagneRide's shock absorber 
liquid, a combination of microscopic iron par- 
ticles and conventional fluid, changes viscosity 
when exposed to a magnetic field from the 
shock absorber piston. The change is rapid — 
10 times as fast as a conventional shock. And 
it alters the suspension's damping with no 
mechanical valve changes. That allows a wide 
variation in shock action — from minimal 
damping to a virtually solid shock. The sys- 
tem should appear in production 
cars by 2003. 
www.delphi 
auto.com 




PINBALL WIZARDRY If the flippers, bumpers, 
and buzzers of pinball seem old hat compared 
with today's highly interactive video games, 
hang on. Earlier graftings of video onto the 
century-old standby were little more than 
superficial glitz. But Revenge from Mars, the 
first of a new generation of hybrids for Mid- 
way Video Games' revamped Pinball 2000 
machine, lets you interact directly wi 
video images that seamlessly blend 
the play. It'll make your head spin 
with excitement. Price: $4,100. 
www.midway.com 




SATELLITE TV'S HARD CASE EchoStar's Dish- 
Player satellite TV receiver is the first to come 
with a hard drive recorder similar to those 
found in computers. But in this instance, you 
get some very non-PC benefits, like being able 
to pause a live broadcast for as long as 30 min- 
utes before resuming where you left off. You 
can also record up to 8 hours of high-quality 
video. The $199 box even features WebTV for 
access to the Internet, www.echostar.com 
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Map — the electronic map from GARMIN. 




Wayward souls, rejoice. Meet eMap" the easy-to-use electronic map and GPS. eMap shows where you are on the map 
along with cities, streets and much more. It's small enough to slip in your pocket, but big enough to take on downloaded 
maps from optional MapSource" CD-ROMs for even greater detail. So you can view business and residential streets, look 
up addresses and find things like nearest restaurants, hotels and shopping. Amazing. 

eMap — a small price to pay for big-time peace of mind. Find it in the electronics aisle. Or go to www .g armin.com 
to find a dealer near you. 



0 J 999 GARMIN Corporation 



GARMIN International. 1200 East 15/51 Street, Olathe, Kansas 66062 9/5.597.8200 fax 9/3.397.8282 



1999 BEST OF WHAT'S NEW> 



FLYIN6 BUS Sikorsky's S-92A Helibus, which flew 
for the first time this year, opens a new chapter in 
short-haul commuting. The helicopter carries 19 
passengers in a cabin large enough for them to 
stand upright. It also gets them there in a hurry by 
cruising at 180 mph, a speed that would make other 
helicopters shake uncontrollably. Luggage is loaded 
through a ramp in the back, www.sikorsky.com 



LUCKY 7 Now you've really got it all in the Palm in 
your hand. Palm Computing's Palm VII ($499) adds 
e-mail and a host of useful Internet-based services 
to its popular personal digital assistant. You can 
book a flight, check stock quotes, read headline 
news, get driving directions, look up a phone num- 
ber, or check the weather, to name just a few 
of the 100 options that are now 
available. To access these 
services, you raise the 
unit's antenna; a built-in 
wireless modem sends and re- 
ceives the data. Service plans 
start at $10 per month for 50K of 
data, or approximately 150 screens of 
information, www.palm.net 




Flow sensor 



Ball valve 
rotates to cut 
water supply 



NAT El WATCHER When you're away from home, there's comfort in knowing that circuit 
breakers are watching electrical loads and the security system is monitoring for break-ins. 
But there's never been a way to protect your home from leaky plumbing, the second- 
most costly insurance claim. Until this year. FloLogic measures how much water is 
flowing into the house through the cold water intake. If the rate exceeds a preset 
limit, the device automatically shuts off the water and sounds an alarm. The unit 
has two preset settings, home and away, for even more precise control. Price: $200. 



CUTTING-EDGE LUXURY Several features on 
Cadillac's 2000 DeVille place it squarely at 
the leading edge of technology. To wit: Adap- 
tive seats automatically adjust to individual 
passengers; an optional infrared night-vision 
system allows the driver to see well beyond 
the high beams; and the GPS navigation sys- 
tem gives the driver audible directions. The 
full-size sedan also gets highly advanced 
electronic dynamic controls that smoothly 
balance the action of brake-activated yaw 
control and variable shock absorbers. As a 
result, the car is transformed from an un- 
abashed highway cruiser to a car equally 
comfortable on winding roads. In addition, 
the restyled body houses a re-engineered 
chassis and a more efficient V8. Pricing 
starts at $39,500. www.gm.com 
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As you may know, our reputation stems from our 
research into new technologies for better sound 
reproduction. This research has resulted in many 
products for almost every application. 

Which product is right for you depends upon 
your listening habits and environment. A selection 
made without considering these factors too often 
results in spending more than necessary or getting 
less than desired. 

How can you decide? Call us. Our consultants 
will recommend the best product for your particu- 
lar needs and budget. We can send you literature 



and direct you to one of our thousands of dealers 
worldwide who is closest to you and who carries that 
particular product. Once you hear it, then you can 
decide if it's just right for you. 
Call toll-free: 1-800-ASK-BOSE (1 800 275 2673) 
Ask for Ext. 423. 

Visit us on the web at ask.bose.com/ca423 




Better sound through research - 



1999 BEST OF WHAT'S NEW > 



LICHT TRUCKS A breakthrough in the use of structural composites, this year 
Chevrolet demonstrated a pickup truck "box"— everything behind the cab- 
that is lightweight, corrosion-proof, and virtually indestructible. The compos- 
ite, made from high-strength urethane molded with glass fiber, produces a bed 
that's stronger than steel. Flexible body panels are dentproof. To be introduced 
next fall, the pickup box is also a testbed for future composite structures. 



MOURNING PAPER? NOT TO WORRY Think electronic 
media will make your morning newspaper obsolete? 
Not so fast. An electronic paper from E Ink, used for 
the first time this year for several J.C. Penney store 
signs, offers the look and the feel of the real thing 
without any need to recycle. E-ink displays— that is, 
the paper— contain microcapsules filled with electri- 
cally charged white particles and black dye sandwiched 
between two sheets of flexible plastic no thicker than 
a piece of paper. An electric charge applied to the 
sheet rearranges the colors to form different letters. 
The next step is to miniaturize the technology to re- 
create the look of a news- 
paper or magazine — and, 
eventually, to add color. 
www.eink.com 




There's never been a better time 
to be a couch potato. Not only 
does TiVo— a hard disk recorder 
for video introduced earlier this 
year — allow you to "pause" live 
broadcasts, but it also decides what to watch. It does this by monitor- 
ing your viewing habits — the more you watch, the better it gets. Of 
course, you can also record specific programs. TiVo keeps a 30-minute 
running loop of everything you watch. So if you get a phone call during 
your favorite show, just hit the pause button. Hit the play button when 
you hang up to continue watching. Price: $499 (14 hours of memory) 
or $999 (30 hours), plus a $10 monthly service fee. www.tivo.com 



VIRTUAL AIRSPACE Military aviators will get a 
new look from the cockpit thanks to a head-up 
display shown for the first time this year. The Mi- 
crovision virtual retina display uses a laser, mon- 
ocle-size optics, and tiny scanners to project an 
image directly onto the pilot's retina. The device 
allows the pilot to see the surrounding airspace 
while also accessing digital cues and images that 
appear to float in front of him. www.mvis.com 
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Jolly. Relentless. 

Works one night a year. Works 24x7. 

Stock: Limited to elf production. Stock: Millions of products, thousands of stores. 

Naughty or nice requirements. Nonjudgmental. 

Doesn't shop. Shops for you. 

HQ: North Pole. HQ: Worldwide. 

Sleigh delivery. Overnight, two-day, regular mail. 

Married to Mrs. Claus. Available. 







If Santa can't find what's on your shopping list, hand it over to the guy who can. Simon scours the Web to find all the 
gifts you want to give this holiday season, so you can instantly compare brands, prices, and retailer offers — like overnight 
delivery — from thousands of online stores. Not sure what to give? Simon has hundreds of suggestions, from books to CDs 
to computers to toys. He does all the work. You do all the giving. And everyone's happy this holiday season. 

mySimcm.com 

* Shopping beyond compare. 




1999 mySimon, Inc. The mySimon nome, togo, and the Simon character are trademarks of mySimon, Inc AJI other trademarks or registered trademarks are of their respective owner».-' 0 Py r '9^6d materia 
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WIRELESS PERSONAL NETWORK Why must 
you be the liaison between, for example, 
your pager and cellphone? Wouldn't it be 
great if, say, your PDA could talk directly 
to your PC? Now, for the first time, it can. 
Bluetooth 1.0, a 2.4GHz wireless voice and 
data protocol, lets electronic devices share 
information at a swift 1 megabit per second 
when they're within 10 meters. Potential ap- 
plications: When your pager goes off, your 
cellphone displays the number you're to call. 
Look for products from the Bluetooth founders 
next year: phones from Nokia and Ericsson, 
and PC applications from IBM, Intel, and 
Toshiba, www.bluetooth.com 



INK JETTIN6 Billed as the world's 
fastest color inkjet printer when it 
was introduced earlier this year, Ep- 
son's Stylus Color 900 ($399) still 
reigns as the speed champ, capable 
of churning out documents as fast 
as 12 pages per minute (ppm) in 
black and 10 ppm in color — though 
refined photo-quality images take 
longer. Better still, the 900 uses the 
smallest ink droplets in the business 
(a microscopic 3 picoliters) to pro- 
duce some of the best-looking pic- 
tures ever from a PC. www.epson.com 



THE BIG LITTLE CAR A unique blend of economy and innova- 
tion, the Toyota Echo, new for 2000, offers a fresh look at low- 
cost transportation. The Echo sets standards for interior room in 
a small car, with upright seating and loads of headroom. That's 
not all. Crisp handling and perky performance set it apart from 
other entry-level cars. Trendsetting contemporary exterior design 
caps off the package. Prices start at $9,995. www.toyota.com 





FILM ON DISC 

Now you don't even need a digital camera or 
a scanner to get in on the electronic imaging 
fun. Picture CD, a photos-on-disc service de- 
veloped by Kodak and Intel, enables you to 
simply check a box on the film envelope 
when you're getting your pictures processed 
to receive, along with the prints, a CD-ROM 
disc containing high-quality digital versions 
of each picture. You also get genuinely easy- 
to-use software on the disc for touching 
up your pictures and for e-mailing them to 
friends and family. The price is about $10 per 
disc, in addition to regular film processing. 
www.kodak.com/go/picturecd 
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Family room. Office. Daycare. 

% Technology that becomes a way of life. 




MP 




Now, getting into your car doesn't have to mean 
putting your life on hold. Whether it's providing 
interactive entertainment, real-time information, 
or vital connections to home or work, Visteon's 
innovative interior technology can enhance the 
comfort and security of your life in ways never 
before possible. 

It's all about personal choice. Visteon gives 
you the option to create an interior more 
accommodating than your family room. Choose 
a rear-seat entertainment system that includes 
Nintendo 64®, a six-disc in-dash CD player, and 
much more. Imagine having communication tools 



that can even link you to the internet. Now use 
the world's most advanced voice technology to 
control it all safely — never taking your focus 
from the road. 

It's an interior built around the way that we 
really live. A good example is a unique monitor 
in the instrument panel that lets you watch the 
kids in the back seat without turning around. 

This — and more — is available at Visteon 
today. To learn how we can superintegrate these 
and other advanced technologies into your vehicle 
visit www.visteon.com or call 1 -800-VISTEON, 
for innovation shaped by consumers. 




World's Number One 
Systems Integrator. 
Based on an 
independent survey of 
1 ,800 automotive Of 
customers. Automotive Industries magazine 
has recognized Visteon with its Quest for Excellence 
Award as the World's Number One Systems Integrator 



Visteon 



Automotive Systems 



CURE FOR A BROKEN HEART? 

In the beginning there was ... the stem cell. 
Stem cells are the building blocks from which 
the entire human body grows. Scientists at 
Osiris Therapeutics discovered a new type of 
stem cell this year when they isolated the 
mesenchymal cell in bone marrow. What's 
more, they were able to induce these cells to 
grow into specific types of connective tissue, 
such as cartilage, bone, or fat cells. The feat 
could have profound implications: Stem cells 
could eventually be induced to grow every- 
thing from organs to blood. Doctors, for ex- 
ample, could grow tissue from stem cells and 
then transplant it into the same person to 
avoid rejection. Other applications: new mus- 
cles and tendons for sports injuries, and fat 
tissue for implants, www.osiristx.com 
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SMALL SHOOTER The Canon PowerShot S10 doesn't look 
any different from a small film camera, but that's the 
point. It's the world's smallest and lightest 2-megapixel 
digital camera. The 9.5-ounce S10 features a built-in 
zoom lens and easily fits in your pocket. Perhaps more 
impressive, it works with Type I and II flash memory 
cards and features a high-speed USB connector for easy 
downloading to a computer, www.uso.canon.com 
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GET FRESH How can you 

tell if prepackaged seafood 
is still fresh? A new way is 
with an indicator called a 
FreshTag. The quarter-size 
device uses technology de- 
veloped by scientists at the 
FDA to detect gases pro- 
duced as seafood decom- 
poses. As the gases diffuse 
into the FreshTag, they 
cause a color change in 
its chemically coated wick. 
The tags will be expanded 
to poultry and pork, www 
.cx-en. com/ fresh tags.h tm 



UTILITY WITH VERSATILITY The 2000 
Chevrolet Tahoe may be the most versa- 
tile sport-utility vehicle on the road to- 
day. The SUV combines voluminous cargo 
capacity, stump-pulling towing ability, 
and full-size seating with a surprisingly 
refined suspension and a high-tech drive- 
train. The SUV's re-engineered series of 
gas and diesel engines lowers emissions 
and improves power and fuel economy. 
Variable-ratio steering and adaptive ride 
control ensure precise and smooth dri- 
ving — even as the vehicle handles a 
broad range of tasks ranging from recre- 
ation to hauling groceries. Prices start 
around $30,000. www.chevrolet.com 



CANDID COMPUTER Sony's PictureBook 
isn't just a 2.2-pound powerful micro-note- 
book computer. It's also the first to feature 
an integrated digital camera, which makes 
e-mailing digital shots a snap. The original 
PCG-C1X features a 266MHz Pentium pro- 
cessor and a 4.3GB hard drive. The next 
generation model will be based on the more 
powerful Japan-only PCG-C1XE (shown), 
which features a 266MHz Pentium II, swivel- 
ing 410,000-pixel camera, and 8.1GB hard 
drive. Price: $2,000. www.sony.com 
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Now everyone gets to hog the Internei 






The AnyPoint" Home Network connects all 
your PCs to the Internet simultaneously. 



So your entire family can surf at the same time* And 
you don't need a new Internet account. Or a new 
phone line. You simply plug into existing phone jacks. 
You can also share any printer, drive or file from any 
PC in the house. The Intel AnyPoint Home Network. 
Now instead of waiting in line, your family can be online. 

( ^Find out more at www.intel.com/anypoint ^ 

Or call 1-877-649-5817. Also available at your local retailer. 




vaitabte m USB Parana Port and PCI models "Requires AnyPomt'" product lor «afli PC IniemeisrwIrqreowesamalEmaridaiKXIun^ All nghis reserved luteH is a regdered tradenart and: AnyPomi o a Iradcmart ot knoi Corporation 
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AUDIO S VIDEO 

Bose Videostage 5 technology, p. 84, Bose 
Corp., The Mountain, Framingham MA 01701; 
Canon Elura, p. 63, Canon, One Canon Plaza, 
Lake Success NY 10042; Command Audio, p. 
76, Command Audio, 101 Redwood Shores 
Pkwy., Redwood City CA 94065; EchoStar 
DishPlayer, p. 86, EchoStar, 5701 S. Santa Fe 
Dr., Littleton CO 80120; Integrated Eye- 
glass Display, p. 76, MicroOptical Corp., 33 
Southwest Park, Westwood MA 02090; Pana- 
jsonic PV-HD 1000 D-VHS VCR, p. 80, Pana 
sonic Consumer Electronics Co., Oni 



Panasonic Way, Secaucus NJ 07094; RCA tors Center, Detroit MI 48265; Ford Excur- 



Lyra, p. 64, Thomson Consumer Electronics, 
10330 N. Meridian, Indianapolis IN 46290, 



RCA 36-inch MM36100HR Digital High- MI 48120; Ford Focus, p. 64, Ford Motor 
Resolution TV, p. 68, Thomson Consumer Co., Ford World Headquarters, The American 



Electronics, 10330 N. Meridian, Indianapo 
lis IN 46290; Sharp VN-EZ1, p. 81, Sharp 
Electronics Corp., Sharp Plaza, Mahwah NJ 
07430; Sony Digital8 Handycam Camcorder, 
p. 85, Sony, One Sony Dr., Park Ridge NJ 



Ross Dr., Sunnyvale CA 94089 

AUTOMOTIVE TECHNOLOGY 



JGM Truck Group, 1999 Centerpoint Pkwy. 
Pontiac MI 48341; Continental smart tire, 
p. 68, Continental General Tire Inc., 1800 
Continental Blvd., Charlotte NC 28273; 
DaimlerChrysler Necar 4, p. 85, Daimler- 
Chrysler Corp., CIMS, 485-06-48, Auburn 
Hills MI 48326; Delphi MagneRide System, 
p. 86, Delphi Automotive Systems, 5725 
Delphi Dr., Troy MI 48908; Honda Insight p. 
68, American Honda Motor Co. Inc., 1919 
Torrance Blvd., Torrance CA 90501; Honda 
S2000 engine, p. 63, American Honda Mo- 
tor Co. Inc., 1919 Torrance Blvd., Torrance 
CA 90501; Jaguar voice recognition, p. 77, 
Jaguar Cars North America, 555 MacArthur 
Blvd., Mahwah NJ 07430; Visteon laser 
lights, p. 71, Visteon Automotive Systems, 
5500 Auto Club Dr., Dearborn MI 48126 

AVIATION & SPACE 

Around the world in a balloon, p. 61, Breit- 
ling USA, 2 Stamford Landing, Stamford CT 
06902; Chandra X-Ray Observatory, p. 75, 

Harvard-Smithsonian Center for Astrophysics, 
60 Garden St., Cambridge MA 02138; Dis- 



covery of another solar system, p. 65, San 

Francisco State University, 1600 Holloway 
Ave., San Francisco CA 95064; Enhanced 
ground proximity warning system, p. 76, 
AlliedSignal, 15001 N.E. 36th St., Redmond 
WA 98073; Microvision Virtual Retina Dis- 
play, p. 90, Microvision, 19910 Northcreek 
Pkwy., Bothell WA 98011; Rocketdyne RS-68 
engine, p. 70, Rocketdyne Propulsion & 
Power, Boeing Co., Box 7922, M/S AA49, 
Canoga Park CA 91309; Sea Launch, p. 69. 
Sea Launch, 2700 Nimitz Rd., Long Beach CA 
90802; Sikorsky S-92A helicopter, p. 88, 
Sikorsky Aircraft Corp., 6900 Main St., Strat- 
ford CT 06615 

CARS> 

Audi TT, p. 60, Audi of America Inc., 3800 
Hamlin Rd., Auburn Hills MI 48326; Cadillac 
DeVille, p. 88, Cadillac Motor Car Division, 
General Motors Group, 100 Renaissance Cen- 
ter, Detroit MI 48265; Chevrolet Tahoe, p 
94, Chevrolet Motor Division, General Mo- 



sion, p. 74, Ford Motor Co., Ford World America, 650 Towsend St., Suite 650, San 



Headquarters, The American Rd., Dearborn 



Rd., Dearborn MI 48120; Lincoln LS, p. 76, 
Ford Motor Co., Ford World Headquarters, 
The American Rd., Dearborn MI 48120; Mer-flSt., Suite 112, Somerville MA 02143 
cedes S-Class, p. 81, Mercedes-Benz of 
North America Inc., One Mercedes Dr., Mont 



07656; Sony KW-34HD1 Widescreen FD vale NJ 07645; Mitsubishi Eclipse, p. 82, 
Trinitron, p. 60, Sony, One Sony Dr., Park 
Ridge NJ 07656; TiVo, p. 90, Tivo Inc., 894 



Xterra, p. 84, Nissan North America Inc.. 
18501 S. Figueroa St., Gardena CA 90248; 



Chevrolet composite pickup box, p. 90, Toyota Echo, p. 92, Toyota Motor Sales 



U.S.A. Inc., 19001 South Western Ave., Tor 
ranee CA 90509 

COMPUTERS 5 SOFTWARE 
Apple iBook, p. 61, Apple Computer, One 
Infinite Loop, Cupertino CA 95014; Apple 
Power Mac G4, p. 77, Apple Computer, One 
Infinite Loop, Cupertino CA 95014; Epson 
Stylus Color 900, p. 92, Epson, 3840 Kilroy 
Airport Way, Long 8each CA 90806; Hewlett- 
Packard Deskjet 970, p. 80, Hewlett- 
Packard Co., 1115 SE 164th Ave., Vancouver 
WA 98683; IBM ThinkPad 570, p. 69, IBM, 
One New Orchard Rd., Armonk NY 10504; 
Linux, p. 75, Red Hat Inc., 2600 Meridian 
Pkwy., Durham NC 27713; MetaStream 3D, 
p. 63, MetaCreations Corp., 6303 Carpinteria 
Ave., Carpinteria CA 93013; Microsoft In- 
telliMouse Explorer, p. 84, Microsoft. One 
Microsoft Way, Redmond WA 98052. NEC El, 
p. 63, Packard Bell, 6000 Florin-Perkins Rd., 
Sacramento CA 90025; Seri@home, p. 64, 
Space Science Labs, University of California 
Berkeley, Berkeley CA 94270; Sony Vaio Pic- 
tureBook PCG-C1XS, p. 94, Sony Electron- 



ics Inc., 3300 Zanker Rd., San Jose CA 
95134; Sony Vaio Slimtop (PCV-L620), p. 
85, Sony Electronics Inc., 3300 Zanker Rd., 
San Jose CA 95134 
ELECTRONICS 

Bluetooth, p. 92, IBM, 3039 Cornwallis Rd., 
Research Triangle Park NC 27709; Casio Pro 
Trek GPS Watch, p. 84, Casio, 570 Mt. Pleas- 
ant Ave., Dover NJ 07801; Electronic ink, p. 
90, E Ink Corp., 29 Smith Place, Cambridge 
MA 02138; Ericsson R380 phone, p. 60, 
Ericsson, 601 Bricked T Dr., 3rd Floor, Miami 
FL 33131; Handspring Visor, p. 62, Hand- 
spring, 189 Bernardo Ave., Mountain View CA 
94043; Motorola Triband Phone, p. 69, Mo- 
torola, 600 N. U.S. Hwy. 45. Libertyville II 
60048; Palm Computing Palm VII, p. 88, 
3Com, 5400 Bayfront Plaza, Santa Clara CA 



95052; Sega Dreamcast, p. 70, Sega of Vista CA 92083; TaylorMade Firesole goll 



Francisco CA 94105; Sony Aibo Entertain 
ment Robot, p. 71, Sony, One Sony Dr., Park 
Ridge NJ 07656; Tissot Navigator, p. 80, 



HOME TECHNOLOGY 

Dewalt and Bosch 24-volt cordless tools, 

p. 68, Dewalt, 626 Hanover Pike, Hamp 



Mitsubishi Motor Sales of America Inc., 6400 stead MD 21074 and S-B Power Tool Co., 
Katella Ave., Cypress CA 90630; Nissan 4300 W. Peterson Ave., Chicago IL 60611; 



DishDrawer, p. 80, Fisher & Paykel, USA 
22982 Alcalda, Suite 201, Laguna Hills CA 
92653; Eureka Robot Vac p. 62, The Eureka 
Co., 1201 E. Bell St., Bloomington IL 61701 
Flame Guard, p. 71, American Water Heater, 
Box 1597, Johnston City TN 37605; Flo- 
Logic, p. 88, FloLogic, 113 Orchard Highland 
Dr., Venetia PA 15367; General Electric Ad- 
vantium Oven, p. 75, GE Appliances, Ap- 
pliance Park, Louisville KY 40225; Skil 
Dual-Source cordless tool adapter, p. 77, 
S-B Power Tool Co., 4300 W. Peterson Ave., 
Chicago IL 60611; Solo Backpack Blower, 
p. 74, Solo Inc., Box 5030, Newport News 
VA 23605 

PHOTOGRAPH Y> 

Canon ELph2, p. 61, Canon USA Inc., One 
Canon Plaza, Lake Success NY 11042; Canon 
PowerShot S10, p. 94, Canon USA Inc., One 
Canon Plaza, Lake Success NY 11042; Fuji- 
film MX-1700, p. 86, Fuji Photo Film USA, 
555 Taxter Rd., Elmsford NY 10523; Intel- 
Kodak Picture CD, p. 92, Intel Corp., 211 
N.E. 25th St., Hillsboro OR 97124 and East- 
man Kodak Co., 343 State St., Rochester NY 
14650; Lexar USB-Enabled Media and 
JumpShot Kit, p. 82, Lexar Media Inc., 



47421 Bayside Pkwy., Fremont CA 95348; 
Minolta Vectis 2000, p. 65, Minolta Con- 
sumer Products Group, 101 Williams Dr., 
Ramsey NJ 07446; Nikon Dl digital camera, 
p. 71, Nikon Inc., 1300 Walt Whitman Rd.. 
Melville NY 11747; Olympus C-2500, p. 77. 
Olympus America Inc., Two Corporate Centei 
Dr., Melville NY 11747; Sony Digital Photo 
Frame, p. 62, Sony Electronics Inc., One 
Sony Dr., Park Ridge NJ 07656; Tamron 
AF28-300 zoom lens, p. 74, Tamron, 125 
Schmitt Blvd., Farmingdale NY 11735 
RECREATION 

Auto D, p. 70, Shimano America Corp., One 
Holland Dr., Irvine CA 92618; AvaLung, p 
64, Black Diamond Equipment, 2084 E. 390C 
S., Salt Lake City UT 84124; CannondaU 
Raven bike, p. 65, Cannondale, 16 Trow- 
bridge St.. Bethel CA 06801; Meade Autostai 
Telescope Controller, p. 81, Meade Instru- 
ments, 6001 Oak Canyon, Irvine CA 92618. 
Pinball 2000, p. 86, Williams Electronic; 
& Midway Games, 3401 N. California Ave., 
Chicago IL 60618; Redline Revolution, p, 
60, Redline Snowmobiles, 2520 Fortune Way. 



tubs, p. 85, TaylorMade Golf Clubs, 554E 
Fermi Ct., Carlsbad CA 92008; Uwatec Nevei 
Lost P- 75, Ascend Corp., 2542 Chota Rd.. 
Knoxville TN 37922 
Swatch, 1200 Harbor Blvd., Weehawken NJ SCIENCE & TECHNOLOGY ' 
07087; Trakus, p. 65, Trakus, 35 Medford Calculation of the universe's age, p. 70, 



Observatories of the Carnegie Institute ol 
Washington, 813 Santa Barbara St., 
Pasadena CA 91101; Celebrex arthritis pill, 
p. 84, Searle, 5200 Old Orchard Rd., Skotrie 
IL 60077; Decommissioning Edwards Dam, 
p. 74, Federal Energy Regulatory Commis- 
sion, 19 W. 34th St., Suite 400, New York 
NY 10001; Discovery of Egyptian mum- 
mies, p. 62, Egyptian Antiquities, Marittf 
Pasha St., Cairo; Discovery of mummifiec 
Incans, p. 82, National Geographic Soci- 
ety, 1145 17th St. N.W., Washington DC 
20036; Discovery that brain cells regen- 
erate, p. 61, Salk Institute for Biological 
Studies, Box 85800, San Diego CA 92186. 
Element 114, p. 81, Lawrence Livermore 
National Laboratory, Box 808 L-797, Liv- 
ermore CA 94511; FreshTag, p. 94, Co> 
Technologies, 69 McAdenville Rd., Belmont 
NC 28012; Heart User System, p. 69, PLC 
Medical Systems, 10 Forge Park, Franklir 
MA 02038; Millennium Dome, p. 65. 
Richard Rogers Partnership, Thames Wharf 
Rainville Road, London; Rice geneticallj, 
modified to contain iron, p. 80, Swis 
Federal Institute of Technology, Institute o 
Plant Sciences, Universitstr. 2, 8092 Zurich 
Stem cells induced to grow into differen 
tissues, p. 94, Osiris Therapeutics, 200 
Aliceanna St., Baltimore MD 21231; Urs, 
Tension Leg Platform, p. 82, Shell Explo 
ration and Production Co., One Shell Plaza 
910 Louisiana, Houston TX 77252 
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Q A heat shield pro- 
tects the lander as 
It speeds through 
the martian atmos- 
phere at 16,000 
mph. After friction 
slows down the 
spacecraft, it de- 
ploys a parachute. 




A pair of Deep Space 2 
microprobes jettisoned 
from the spacecraft pen- 
etrate the martian sur- 
face to analyze soil. 



Mars 



ASION 



} As it nears the sur- 
face, the lander jet- 
tisons its shield and 
chute, and fires its 
thrusters to de- 
scend slowly to a 
gentle touchdown. 



IF YOU COULD STAND ON MARS in its south polar region on Decem- 
ber 3, yon might think you were witnessing an interplanetary invasion: 
Out of the sky will come a trio of robotic emissaries from Earth. The 
three-legged Mars Polar Lander will make the first controlled touch- 
down on the Red Planet since the 1976 Viking landings. (The Mars 
Pathfinder lander "bounced down" in July 1997 using airbags.) Before it 
enters the martian atmosphere, Mars Polar Lander will release a pair of 
Deep Space 2 microprobes that will slam into the ground, burying in- 
strumented capsules to study the planet's subsurface conditions. 

The new mission, the latest in NASA's ongoing blitz of martian ex- 
ploration, will try to solve the mystery of how a planet that once had 
flowing rivers — and perhaps life — became a cold desert world. Scientists 
have selected a landing spot near Mars' south pole where orbiting space- 
craft have photographed what appear to be thick layers of dust and ice. 

This so-called layered terrain may be a kind of 
n d re W Chaikin history book spanning hundreds or even thou- 
sands of millennia of climate history. Up to now, 
though, this terrain has not been well understood. "We really don't know 
what we'll see at the surface," says UCLA's Dav id Paige, principal inves- 
tigator for several of the scientific experiments aboard the lander. 

In one key experiment, the lander's robotic arm will scoop up soil 
samples that will be heated in a tiny oven; sensors will measure any wa- 
ter vapor and carbon dioxide that are released. Scientists should be able 
to learn how much ice is in the soil, and whether it contains carbonate 
minerals that could have formed in an ancient martian lake. 

Meanw hile, the most sophisticated meteorology package ever sent to 
Mars will be busy studying the atmosphere. Sensors w ill gather detailed 
information on wind speeds and temperatures at the surface, as well as 
the first onsite measurements of atmospheric water vapor. Scientists are 
especially eager to understand how water migrates between the atmos- 
phere and surface. They also hope to determine the wind speeds neces- 
sary to loft surface dust, a key to the creation of martian dust storms. 

The lander is well equipped to photograph the surface. A twin of the 
camera used on the Pathfinder mission will produce high-resolution 
color panoramas. The lander also has a descent imager to record v iews 
of the surface shortly before touchdow n. And a close-up camera on the 
robotic arm will reveal surface details as small as 20 microns across. 

During the lander's 90 days of operations, the arm will dig a trench 
20 inches deep, then photograph the trench walls, where scientists hope 
to measure individual dust layers. That could reveal how quickly the lay- 
ers formed — a first step in understanding Mars' changing climate. ► 
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Take your family on a trip through the solar system. 

Open the window and explore entire worlds previously hidden. Land, sea, or 
sky. The new 60mm refractor scope, based on huge observatory scopes, magnifies 
your view a whopping 675 times. Count the rings of Saturn. Explore distant 
constellations. The craters of the moon. Razor-sharp optics are fully coated, nullifying glare to 
give you hairline definition. View a hawk a mile away. A boat on the horizon becomes a vivid 
close-up. Equatorial mount, with vertical and horizontal fine tuning, lets you track the 
movement of all heavenly bodies. Crosshair finder-scope rides on top, scans at low power to 
locate views quickly. Included lenses double and triple your seeing power. Included rugged 
aluminum tripod adjusts from 3' to 6', so you can enjoy the scope outside or resting in your 
easy chair! Either way, the universe is now yours. At a very down to earth price. 

■ The Voyager™ 675x Power Refractor Telescope, #T-6750 $199.95 



DYNAFLEX STRENGTH MACHINE. 

Powers up with the rising pitch of an F- 
18 fighter - with no batteries, no motor. 
Yet we dare you to hold on to it! 

Give it a quick pull or thumb flick to 
jet it moving. Rotate your hand. It starts to race and 
I hum. Soon its whirling at over 9,000 revolutions per 
W minute! Meanwhile, your wrists, grip, and arm are 
straining and working out against a powerhouse 
g) n iso ppic action. In fact, Dynaflex is now spinning 
internally so fast that it wants to leap out of your hand! 
Need a break? Pass it to an unsuspecting friend. Watch 
them try to hold onto it! As an executive relaxer, a carpal- 
tunnel/arthritis reliever, or a strength and coordination 
er, DynaFlcx will knock your socks off! 

I DynaFlex Strength Machine, #DF-1000 $21.95 

I The Ultimate Challenge - try holding two! #DF-PAIR $34.90 Save $9.00. 




Welcome to the machine. 

To access the time on our 
best-selling Machine Watch, 
touch the secret release button. 
Gleaming pistons push and 
slide, and the cover raises. 
Click it closed, and it's 
protected from dust and 
impact. Quartz action is 
ultra accurate. Wear it 
and enjoy the 
compliments you'll 
receive - from men, 
women, and any cyborg 
you meet. 

■ Machine Watch III, 
#0340-M $39.95 





Wireless headphones 
transmit right through 
walls. Enjoy music or 
news anywhere you roam, 
even outside. 

Just plug the sleek 
transmitter into vour stereo, 
TV or VCR. Slip on the 
pillow-soft headphones. And 
enjoy total audio listening 
privacy - with crystal-clear 
power. Even walk in your 
yard, weed your garden, or work in 
the garage. Unlike old room-limited infrared 
wireless units, new RF Spectrum System lets you enjoy fiill-range sound 
to 150' away. Right through walls, floors, and ceilings! And without 
disturbing anyone else. Runs 120 hours on just 2 AAA batteries, with a 
frequency response of 20 to 2,000 Hz! 

■ RF Spectrum WirefreeSound System,#32071 $59.95 
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TOOLS, GIFTS, & HI-TECH ACTION GEAR 
24 Hour Credit Card Order Hotline 
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m 1 -800-732-9976 
Or visit us online at: www.cdgeco.com 

| . \ or send check/money order to: 

0 aU^°0 ' The Edge Company • P.O. Box 826 - PS 1 299 • Brattle bo ro, VT 05303 

V/**^ Add $6.00 express shipping and insurance per item, $2.00 each additional item. 

Every item you buy is backed up by our iron-clad, no-risk guarantee, you will be completely satisfied or your money back. 
The Edge Catalog - the hottest gifts, tools, and unique stuff in the world. Now for a limited time, call for a free issue! 
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Genuine Antique Golden Nugget Slot Machine. 

Once was a time when the sounds of slot machines came from the 
backrooms of barbershops and general stores. Who could resist 
putting in a coin, pulling the handle, and watching the reels spin 
Today, these machines remain one of the most sought after 
collectibles ever. Now ow n one yourself. 
These are originals, updated with new parts and re-fired enamels, and restored to their stunning 
1940 elegance. Each a full 26" tall, 16" wide, and 15" deep. Drop in a quarter. Pull the arm. The 
wheels spin to a blur, click to a stop. Paying out for cherries, plums, oranges. Or if you're real lucky, 
three sparkling Golden Nuggets - the jackpot! A cascade of change tills the coin tray! 

Check out the solid oak sides. The chromed action-lever. Curvy golden statuettes. 
Enameled-black cast metal face. And fantastic lettering and graphics. Picture it in your den, 
poolroom, or parlor. Friends will love it. A one-of-a-kind treasure - whose value w ill appreciate 
year in and year out. 

■ Authentic 1940 Golden-Nugget Slot Machine, 
Specify color, Black, Red, Blue or White, when ordering. #GN-1 20 $2,900 $2,400! 

For amusement only. Not available for slripmeiit to AL. ("/". HI, IX, NE, SC : TN, WI&WT. 
Complete with keys to built-in lock. Shipped directly from our supplier. Please allow 2 weeks. 




Musical instruments serenade your home, 
every hour on the hour. 

Its not everyone who can say that an 
alto sax played them the time of day. And 
if they don't believe you, just have them 
over! Beautiful woodgrain Musical 
Instrument Clock also plays firey 
guitars, classic violins, jazzy clarinets, 
and more. Each so real, you'll think 
you're a symphony conductor. Soon 
you'll know the hour without even 
looking. Flute playing Beethoven? 
Must be five o'clock. Guests are thrilled. 
You will be, too. Measures 13.5" across, 
glass covered, runs on 3 AA batteries, not 
included. Also an inspiration for children. 
Photocell puts the band to bed for the night. 

■ The Musical Instrument Clock, #99816 $29.95 



Tele-Guarder not only tells you when 
our calls are monitored - it jams the 
listening device, too! 

Competitors listening in on business 
s. Investigators ea\ esdropping on 
ersonal calls. Couldn't happen to 
your Consider this: priv ate 
detectives are reporting a banner 
year. Even the gov ernment can 
legally tap your phone. New 
Teleguarder takes a quantum 
leap beyond ordinary tap 
detectors. Not only alerts you 
to bugs, actually jams them to 
Won! For instance, if an automatic 
s taping your calls, Teleguarder turns 
it off. Bugs, taps, ev en extensions are rendered 
inoperable. Ev en better, it installs in seconds. Click in the modular 
connectors and then ignore it. It's completely automatic, ensuring that your 
calls are private, and frustrating all would-be listeners. In this day and age of 
lawsuits, why take chances? Teleguarder costs you far less than the price of 
being overheard. 

■ Teleguarder Privacy Controller #CL-208 $119.95 






Revolutionary Iron-Eagle lighter is 100% 
windproof. Glass porthole even lets you know 

it's on. 

With some w indproof lighters, in bright sunlight 
it's hard to tell if the flame's on. The Iron Eagle solves 
that, ('lick the ignition. First, the flame is a vivid 
crimson, i Everyone who sees it will want one, too.) 
Second, fire it up and the glass porthole glows white to 
orange. You know it's working even in the brightest 
light. Curved, low profile design rides lump-free in your 
pocket. Adjustable flame, will fuse metal or light up 
your smoke. Butane powered. Great price! 

■ Iron-Eagle Windproof Jet Lighter, #X-500 $19.95 




ROM EAGLE 

Vindproof 
Red let Flame 



Satisfaction Guaranteed or Your Money Back. 
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Missing in Action 

THE MARS CLIMATE ORBITER was 
supposed to relay data from the 
lander to Earth, and later conduct a 
mapping mission as the first irHer- 
planetary weather satellite. But th 
orbiter approached Mars at a lower 
altitude than planned, and proba- 
bly burned up in the atmosphere. 
The lander can communicate di- 
rectly with Earth, but data trans- 
mission is slower without a relay. 



O After the landing, solar 
power panels and other 
Instruments fold out on 
hinges and masts. 




What We Expect 
to Get from the 
Mars Polar Lander 



Climate Orbiter 




1 



1 



The meteorology 
station is the most 
advanced ever 
flown to Mars. 




Stereoscopic, 
panoramic images of 
the martian south pole 



o 

Data on clouds 
and water vapor in 
the atmosphere 



Information on soil 
composition from 
microprobes and lander 



Detailed 
m measurements of 
water concentrations 
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The sounds of Mars 



We've Seen 
the Future and 

It's About 
Four Feet Tall- 



The future is here. And today's students are it. 
That's why we're combining the hard work of 
community leaders with our resources, to bring 
new ideas to the classroom. Like collaborating 
with teachers to get kids excited about math 
and science. And introducing innovative ways to 
utilize technology in the classroom so they can 
take their learning even further. To learn more 
about how we're doing in school, visit us at 



www.intel.com/education 
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Technology coordinator Oaryl 
McDaniel at the Western Heights 
school district's network control 
center In Oklahoma City. 
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STUDENTS in Oklahoma City's ethnically and 
economically diverse Western Heights school dis- 
trict are much like their counterparts in many of 
today's public schools. They struggle to meet basic 
reading, math, and science requirements. Their 
test scores are below the state average. Only six in 

Wired classrooms network students while they 
learn Internet skills for the jobs of tomorrow. 

10 graduate, and less than half go on to college. 
They also take virtual field trips without leaving 
the classroom, scour more than 80,000 Web pages 
a day, and occasionally interview members of the 
British Parliament via videoconferences. 

OK, so they're not exactly typical. In fact, with 
one of the most advanced computer networks in the 
nation for a K-12 school system, Western Heights 
is likely one of most advantaged disadvantaged 
districts in the United States. It may be premature 
to gauge the results — the district is in the second 
year of a five-year technology plan — but some test 
scores have crept up slightly and teachers and 
students are hailing their newfound access 
to information and easy communication. 

This much is clear, however: Their 
cutting-edge network (secured the old- 
fashioned way, with two-thirds of the 
money raised through school bonds) 
also puts them at the leading edge of 
an educational quandary. When schools underper- 
form, do you heed the back-to-basics call and focus 

By Chris O'M alley 

ILLUSTRATIONS SCOTT MENCH I N 
PHOTOGRAPHY JOHN B. CARNETT 
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more intently on achievement in standardized tests? Or do 
you take a broader approach, re-examining what the in- 
formation age "basics" should be and applying the same 
tools and techniques that have the economy booming? 

Western Heights did not abandon the core subjects, and 
there are still plenty of well-thumbed textbooks in use. But 
watching a growing disparity between how their schools 
teach and how the rest of their community operates, the 
school board decided to take a dramatic step: Create a net- 
work of seven schools and 3,000-plus students that would 
not only put modern PCs in classrooms, but link them all 
with one another and the outside world through high-speed 
video, voice, and data connections. Then use it to rethink 
how teachers teach and students learn. Treat the ability to 
find and analyze information on the Internet as a basic 
skill. Make student collaboration a must. Allow middle- 
school children to take advanced courses taught in the high 
school or other schools through real time, interactive video 
hookups. Reach out to homebound students with com- 
puter loans and remote classroom links, and enable all 
children to keep learning after regular school hours with 
Web activities. Give teachers the training and the flexibil- 
ity to find new ways to impart both new lessons and old. 

"There are two ways to think about technology in edu- 
cation," says Joe Kitchens, superintendent of the Western 



Heights school district and a leading proponent of its high- 
tech makeover. "It can help you teach the subjects you al- 
ready teach, which is important. But it can also help you 
teach things you would not be able to teach otherwise. 
And the ability to use technology itself has become such 
an integral life skill that we have to teach that as well. We 
can talk about test scores all we want . . . but if our [K-12] 
students can't use technology, they will be denied in higher 
education and the workplace." 

Many K-12 schools seem to be coming to the same con- 
clusion. Elementary and secondary schools will spend an- 
other $2 billion or so on classroom PCs this school year, 
according to Quality Education Data, but perhaps twice 
that much on the networking hardware and telecommu- 
nication services needed to connect them — partly due to 
the availability of government grants. Far from being islands 
of automated teaching, today's classroom PCs are more 
likely to be portals on a powerful local or state school net- 
work, as well as the Internet at large. 

While connecting computers and making the vast re- 
sources of the Internet available to students and teachers 
clearly opens new avenues for leveraging those investments, 
there is no guarantee that kids will be more engaged and 
perform better. Indeed, the painfully slow learning curve 
of the 1980s and 1990s in discovering how to best "fit" com- 
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Learning from a Distance 

AT THE Western Heights school district in southwest Oklahoma 
City (left), Debbie Beeman (standing) teaches algebra to ninth- 
and tenth-grade high-school students while eighth-grade stu- 
dents located at the separate middle-school building "attend" 
the class remotely. Below shows how all of the district's schools 
are linked for remote learning. The district boasts 5.6 students 
per computer, compared with a national average of 13.0. 
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puters in the classroom has led some to question their 
effectiveness. Even now, many educators insist that "inte- 
grating" computers into existing curricula and lesson plans 
is the Holy Grail of classroom technology use. But the early 
reports from the front lines of schooling in the Internet 
era seem to suggest that imagination — a willingness to 
expand the curriculum and try nontraditional teaching 
tools — may be more important than integration in making 
the most of new technology. 

In the Western Heights district, that imaginative spirit 
takes many forms. In math teacher Debbie Beeman's case, 
it means not only teaching to the students in her room, but 
to the middle-school and homebound students who sit in 
on her lessons via a live video feed carried over the com- 
puter network. It means letting her students surf the Web 
for data on businesses and financial markets to discover how 
the numbers are juggled in the real world, or using a space 
shuttle launch countdown as a study in negative numbers. 
It means treating the ability to find and use information as 
a critical skill, not just a means to an end, says Beeman. 



32 I Networked computers 



A connected community of schools can also increase 
the sheer variety of courses that students are exposed to, 
and effectively create a pool of educational talent that all 
can draw upon. In Wisconsin's Fox River Valley area, a 
cooperative distance learning network linking more than 
30 high schools gives 70,000 students educational choices 
they otherwise wouldn't have. Thanks to a video-capable 
network spanning seven counties, students in Waupaca 
can now study Japanese, even though the course is con- 
ducted several miles away at a school in Menasha. Stu- . 
dents can also take courses in criminal justice, veterinary 
science, advanced psychology, starting a small business, 
and dozens of other subjects. "Most of these courses sim- 
ply wouldn't be available without the network," says Lee 
Blahnik, director of technology for the Oshkosh district. 

As in Western Heights, the Fox Valley network, which 
employs 230 miles of fiber-optic cable as its information 
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HOME, SCHOOL HOME 

AT AGE 10, when most kids seek independence, Rio Gabriel 
Bennin decided he wanted just the opposite: He asked 
his parents to school him at home. "He wanted the free- 
dom and opportunity that came with it," says Rio's 
mother, Josephine Coatsworth. It took some convincing 
on Rio's part, but by the time he was 12, his parents con- 
ceded to his request. This year, as a high-school senior, 
he took home a perfect 1,600 SAT score and fifth place 
in the prestigious Intel Science Talent Search. With his 
project, "N-Dimensional Equalizers and Pythagorean 
Quadrilaterals," he devised a method for dividing a 
geometrical figure into two equal parts. 

Rio has lots of company: Home-schooled kids tripled 
in number between 1990 and 1995— and today total 
about 1 million, estimates Patricia Lines of the U.S. De- 
partment of Education. Fueling the trend are parents dis- 
satisfied with curricula or concerned about their children's 
safety in the light of recent shooting incidents. 

While prepackaged curricula and books are available, 
parents needn't do all the home schooling. Several or- 
ganizations offer support for combining kitchen table 
lessons with classes at other parents' houses, appren- 
ticeships, and courses in a formal school setting. 

Likewise, Rio chose his subjects and Coatsworth then 
organized discussion groups, writing classes, and tutori- 
als. Other than a stint at high school for ninth and tenth 
grades, Rio was home schooled from seventh grade on. 

While Rio admits he missed some social aspects of 
high school, he has no regrets: "I got to learn what I 
wanted at my leisure." Rio, now 18, plans to attend Har- 
vard next fall. — Gunjan Sinha 



mm 

highway, is capable of quickly routing two-way digital video 
(using MPEG-2 technology) to multiple locations at TV- 
like frame rates, for a fluid real time picture. Each school 
on the network can broadcast distance-learning courses, 
which originate in classrooms equipped with three large 
monitors in the rear of the room, each cabled to the net- 
work, so the teacher can see and hear the remote class- 
rooms to which he or she is broadcasting. Video cameras 
enable the students at the remote sites to see and hear the 
teacher as well as the other students. Remote students 
can raise their hands and ask or answer questions, just as 
they would if they were in the same room as the teacher. 
Students also have access to the Internet at speeds up to 10 
megabits per second (Mbps), or roughly 300 times faster 
than a conventional 33.6 kilobits per second (Kbps) mo- 
dem. Since many of the participants are from smaller, 
rural schools with few resources for elective courses, the 
link to other schools can be a vital tool for keeping pace. 

Bringing together schools in different parts of the state 
or country can have other ramifications too. A network of 
small school districts in Washington state called the Wash- 
ington Virtual Classroom is pairing off the "haves" and 
"have-nots" to bring everyone more quickly up to speed 
on the potential of online learning. In the process, they 
are creating some original courseware that's relevant to 
the environment in which they live. There have been 
courses on measuring water quality, salmon ecology, and 
state history, for example. Such projects can be both more 
engaging to students, and more challenging to teachers — 
in part because today's video-and-computer kids can be- 
come even less content to sit through traditional instruc- 
tion, says John Jones, superintendent of the Quillayute 
Valley school district on northwestern Washington's 
Olympic Peninsula. "Teachers can either be a sage on the 
stage, or a guide on the side," explains Jones, who was in- 
strumental in creating the network. "But kids today have 
way too much stimulation for teachers to sit back and pre- 
sent material the way we might have years ago." 

Not all of these networks are regional. The Washington 
Virtual Classroom was inspired by the Virtual High School 
project, a cooperative online learning network sponsored 
by 88 high schools in more than two dozen states. Funded 
by a grant from the U.S. Department of Education, the 
project requires teachers to first complete a graduate-level 
"NetCourse" to learn how to develop Internet-based courses 
for students. In exchange for sponsoring at least one on- 
line course, schools can enroll students in Virtual High 
School courses being offered by other schools. Some of 
the intriguing choices: Eastern and Western Thought — 
A Comparison; The Bioethics Symposium; Business in 
the 21st Century; A United Nations Simulation; and 
Earth 2525: A Time Traveler's Guide to Planet Earth. 

Increasingly, technology is itself becoming an educa- 
tional focal point, not merely a delivery system — a twist 
with no small amount of irony, since the notion of study- 
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THE GOAL of the Clinton Administra- 
tion has been to have every school 
connected to the Internet by the 
year 2000. How much progress has 
been made? While the number of 
schools connected continues to in- 
crease, the numbers are still low 
and significant differences between 
wealthy and poor school districts re- 
main. The government, however, ex- 
pects the rate to grow exponentially 
as more schools take advantage of 
the education rate (e-rate) program 
implemented in 1998 whereby 
schools can apply for reduced-rate 
telecommunications links. — G.S. 




THE DOLLAR DIVIDE 



THE HOMOGENIZING influence 
of TV and other mass media can 
easily leave the impression that 
we are a nation of more or less 
equals, and that the K-12 schools 
in rural and inner city America are prob- 
ably pretty much like the ones in the sub- 
urbs. But the reality is that urban and 
rural schools, as a group, tend to have far 
fewer dollars to spend on computers and 
other high-tech goods and services than 
schools in more well-to-do suburban areas. 

Still, there are reasons to be opti- 
mistic. The Telecommunications Act of 
1996 expanded the purpose of the Univer- 
sal Service Fund — essentially a tax on the 
telephone companies originally imposed 
to bring phone service to low-income 
households and hard-to-reach areas. It 
now includes bringing high-speed Inter- 
net access, and the necessary computers 
and internal networks to share it, into 
schools and libraries. This so-called edu- 
cation rate, or e-rate, provides for dis- 
counts as high as 90 percent on such 
telecom services, or a $2.25 billion sub- 



sidy for the 1999-2000 school year, which 
makes Internet services affordable to 
many more school districts. 

Even so, outfitting an entire district 
can be a costly and complicated project 
that requires other funding sources. In 
Oklahoma City's Western Heights school 
district, for example, 67 percent of the 
$8.4 million needed for a seven-school 
network came from bonds approved by 
the community, while 19 percent came 
from the e-rate program. Other grants 
and donations made up the rest. Such 
bonds are increasingly popular, since 
they benefit education without requiring 
near-term tax raises. — CO. 



PERCENT OF public schools with instructional rooms to teach children about 
computers and the Internet in 1994 and 1998. 



BY REGION 
Northeast 
Southeast 
Central 



BY MINORITY 

1994 1998 ENROLLMENT 1994 1998 

3 H Less than 6% 6 H 57 

2 ■■■■ 6 to 20% 4| 59 

3 ■■■■ 21 to 49% 4 |1 52 
5 I 51 ■ 50% or more 3 Kf' 37 



BY STUDENTS ELIGIBLE 
FOR FREE/REDUCED 
LUNCH 1994 1998 

Less than 11% 4 | 62 

31 to 70% 3 |H 52 
71% or more 2 Ig 39 



SOURCE: U.S. DEPT. OF EDUCATION. NATIONAL CENTER FOR EDUCATION STATISTICS 



ing computers has been largely discredited in recent years 
as PCs moved out of the proverbial lab down the hall and 
into regular classrooms. But that was before the Internet 
and its slew of new dot-com companies began radically 
transforming the U.S. economy, and in the process alter- 
ing our notions of the skill set that many students will need 
to compete for college admissions and jobs. And it's all 
happened so quickly that many K-12 schools find them- 
selves struggling to keep up with their students, who of- 
ten have computers and Web access at home. Traditional 
coursework alone may not be enough to hold their atten- 
tion, much less prepare them for what lies ahead. 

Some schools are remaking themselves in the image 
of the high-tech entities around them. The Clark Magnet 
School in Glendale, California, not far from NASA's Jet 
Propulsion Laboratory, lures students to a refurbished 
high school by offering the latest in computer science 
instruction and related technologies. With an eye toward 
providing the high-tech skills students will need to land 
a job or go on to a technical trade school or college, the 
Clark campus has five highly wired and networked build- 
ings. But it also has something even more important: stu- 
dents who want to be there, and an atmosphere of real 
world competition as they work on technology projects 



that are central to the curriculum. T like to joke that we 
don't necessarily have the smartest kids in the district, but 
they think they are," says Principal Douglas Dall. "There is 
peer pressure here to perform, and a real sense of accom- 
plishment when they do." 

Similarly, at Oak Grove High School in San Jose, near 
the heart of Silicon Valley, students can opt for an engineer- 
ing "pathway" of high-level math and science courses that 
apply those skills to real-world applications. Courses in- 
clude computer-aided drafting, robotics, semiconductor 
manufacturing, aerodynamics, and civil engineering, among 
others. Students in the computer drafting course design 
toys and the production plans to actually build them, which 
volunteers then create and distribute to needy children. 

So are a new generation of high-tech schools and teach- 
ers the answer to underachieving students and poorly pre- 
pared job seekers? For some schools and some students 
perhaps. But most experts are quick to point out that even 
high-tech kids and classrooms need to build on the basics, 
not abandon them, if they expect to succeed. The real pro- 
mise of networked schools and the Internet may be that 
they can fire the imaginations of educators and students 
alike, making the essentials and the extras come to life in 
ways that textbooks and chalkboards alone cannot. ► 
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PRICE 
S199 
AVAILABILITY 
Now 
MEDIA TYPE 
Proprietary 1GB disc 
PROCESSOR TYPE 
200MHz 128-bit SH-4 
MODEM 
56.6Kbps built-in 
TITLES SHOWN 
Shenmue (right), 
NFL 2K 
(lower left) 




PRICE 

Not available 
AVAILABILITY 
March 2000 (Japan), 
fall 2000 (U.S.) 
MEDIA TYPE 
DVD disc, CD disc 
PROCESSOR TYPE 
300MHz 128-bit 
"Emotion Engine" 
MODEM 
None 

TITLES SHOWN 
Tekken TAG 
Tournament 
(right). 
Dark Cloud 
(lower right)* 



Next-generation video games boast 
serious speed, smarts, and style. 



«W ILLUSTRATION RODD MARCUS 
) 




"YOUNG DROPS BACK into the pocket and 
rifles a long pass downfield. Rice catches it . . . 
heads for the end zone... and scores! What a play! 
Another Sunday afternoon, another football game. 

Or is it? Peeking into the living room, I see my hus- 
band and brother-in-law leaning forward, watching TV 
with rapt expressions on their faces. Not much of a sur 



prise there. But on second glance I 
realize that they're not clutching mugs of 
beer, but video game controllers, and the uni- 
formed men running around onscreen aren't real 
players. The deceptively lifelike figures are part of NFL 
2K, a game for Sega's new Dreamcast video game system. 
"Come check this out," invites my husband, who's watch- 
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ing an instant replay of the touch- 
down. He pauses the play and zooms 
in on the football so tightly I can see 
the bumps on its rawhide surface. 
Now that's detail. 

It seems that gloriously rich details 
are the highlight of the first games 
developed for next-generation video 
game systems — Sega Dreamcast and 
Sony Playstation 2 (Nintendo hasn't 
shown any games for its code name 
Dolphin system, which will be avail- 
able worldwide next fall). But when 
you get beyond the razzle-dazzle of 
seeing the players' rippling muscles 



The top-loading Dreamcast 
system supports four con- 
trollers right out of the 
box — two more 
than Playsta- 
tion 2 has. 



and the pinholes in their jerseys, 
you'll realize that the Dreamcast and 
Playstation 2 don't just make the 
games look better, they also make 
them a lot smarter. 

NFL 2K was the smartest of the 
initial Dreamcast games we tested 
and perhaps most indicative of the 
caliber of titles that are to come. (The 
other games that we tested do trade 
mostly on their good looks.) The 
game was particularly canny when it 
came to defensive plays. My husband 
found that if he ran the same offen- 
sive plays a few times in a row, the 



Dreamcast's 
memory cards, 
called Visual 
Memory Units 
or VMUs, do 
more than 
store games, 
special plays, 
and unique 
characters. 
They also 
serve as 
stand-alone 
game 
machines. 




MORE THAN 30 Dreamcast titles 
($40 to $50) will be available for 
the holidays. Here's a sampling: 
Ready 2 Rumble (boxing) 

TNT Motorsports HardCore Heat (off-road racing) i 
Airforce Delta (air combat) 
Suzuki Alstare Extreme Racing (motorcycle racing) 
Shenmue (action-adventure) 
NFL Blitz 2000 (football) 
Street Fighter Alpha 3 (fighting) 
Blue Stinger (action-adventure) 



game's artificial intelligence would 
notice — just like a human would. The 
computer reacted like a good defen- 
sive coach, and it quickly became im- 
possible to run the play successfully 
again. Since my husband had few op- 
tions in his playbook at the time, he 
was soundly defeated. 

The smarts that enabled the video 
game to learn from his behavior are 
a function of raw computing power. 
And computers have come a long way 
in the three years since Nintendo 64 
(N64) was launched in the United 
States, and even more in the four years 
since Sega Saturn and Sony Playsta- 
tion came out in the United States. 
So it's not surprising that the next- 
generation systems blow away the cur- 
rent models. Take Playstation versus 
Playstation 2 (available in Japan in 
March 2000, and here in the fall of 
2000). Playstation has a 32-bit RISC 
processor running at 33MHz. Playsta- 
tion 2 has a 128-bit "Emotion Engine" 
processor running at 300MHz. 

A similar story plays out for Dream- 
cast, which sports a Hitachi 200MHz 
128-bit SH-4 processor, 
versus Saturn, which has 
a 24MHz 32-bit proces- 
| sor. Likewise, Nintendo's 
N64 machine, which 
houses a 100MHz 64-bit 
processor, will be su- 
perceded by Dolphin, 
which features an IBM 
400MHz Gekko processor. 

A lot of speed won't do 
you much good if you 
don't have much to 
process. Dreamcast game 
discs can hold 1 gigabyte 
of material (about twice as 
much as the CDs used to- 
day), enabling game de- 
signers to create larger, 
more interactive, and realistic 
environments. Dolphin will use a pro- 
prietary DVD technology, which 
should deliver more than 4GB of stor- 
age. And Playstation 2 uses both reg- 
ular DVD discs, which hold 4.7GB, 
and compact discs. The CD playback 
(thanks to the addition of some inter- 
nal circuitry) enables you to play all 
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Since 1993, over 5 million people have forgotten their everyday 
worries, finding themselves captivated by Myst's intriguing a 
ture and stunningly beautiful environments. In doing so, they 
made Myst the best-selling computer game of all time. 

Now this timeless classic has been revamped with a host of new and improved 
features. Myst: Masterpiece Edition includes stunning graphics in all new 24-bit color, 
digitally remastered audio and video, and, most importantly, the addition of our 
proprietary DigitalGuide ™ help technology. The DigitalGuide makes the game playing 
experience more accessible and less intimidating for players of any skill level. 

So, whether you've never played Myst before or you've played, but never fully 
experienced this classic, now is the time to see what you've missed. 
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Current Myst Owners: Look for $10 upgrade rebate on box 



www. mystworlds. com 



Copyright 1993, 1999 Cyan, Inc. and The Learning Company, Inc. and its subsidiaries. AIL rights reserved. Myst and Cyan are 
registered trademarks of Cyan, Inc. Red Orb Entertainment and DigitalGuide are trademarks of Learning Company Properties Inc 







With two USB ports, an op- 
tical digital output, and a 
type III PC Card slot, Playsta- 
tion 2 Is equipped for a host of cur- 
rent and future audio and video 
functions, like playing DVD movies 



Emotionally expres- 
sive characters 
and cinema-quality 
graphics 
make you 
feel like 
you're 
directing 
the out- 
come of a 
movie while 
playing The 
Bouncer, 
an action- 
adventure 
game. 



your existing Playstation titles. The 
DVD capability means you also can 
use Playstation 2 to play DVD movies 
for added entertainment. 

Whatever the machine, the large 
storage capacities of the game discs 
lend themselves to lots of full-motion 
video and pre-rendered animation se- 
quences. And when paired with the 
game systems' ability to render char- 
acters with full facial mobility, even 
the animated characters adopt a cine- 
matic style. Sony, Nintendo, and 
Sega have all shown remarkable 
demonstrations of animated charac- 
ters smiling, frowning, and even rais- 



HERE ARE A FEW TITLES you'll likely see when Play- 
station 2 launches in the United States next fall: 
Tekken TAG Tournament (one-on-one fighting) 
The Bouncer (interactive action-adventure movie) 
GT2000 (car racing) 
Dark Cloud (role-playing game) 
Final Fantasy VIII (epic adventure) 



ing one eyebrow. The hope is that 
such realism will lead to new genres 
of games and other types of software 
that would be designed to appeal to 
more mature (over age 18) audiences 
looking for something other than the 
virtual shooting sprees that seem to 
dominate the most typical of today's 
video game offerings. 

Adults will also want to take note 
of the online component of the new 
systems. Dreamcast has a 56.6 kilo- 
bits per second (Kbps) modem built- 
in for online gaming, e-mail, Web 
browsing, and chat. And Sony has 
promised a Playstation 2 modem in 
2001, when the company thinks high- 
bandwidth Internet service will be 
available nationwide. Through that 
big data pipe, the company plans to 
offer online gaming and shopping, 
with games, music, and movie titles 
available for downloading to an op- 
tional hard drive. (Nintendo hasn't 
committed to any online plans at this 
point.) This development hints at the 
direction that the generation-after- 
next game machines will head to- 
ward: They won't be merely game 
machines but full-fledged entertain- 
ment consoles linked to the TV. 

In the meantime, my husband will 
be developing new offensive strate- 
gies for his football playbook. <► 



All Fun 'n' Games 

WHILE Sega's Dreamcast may 
be hogging the spotlight this 
holiday season as the only new 
video game system, there are 
plenty of great new games for the 
PC, Playstation, and Nintendo 64. 
Here are some picks. — S.K.K. 



JET FORCE 
GEMINI 
Nintendo 64 
($60) 

Battle the evil 
space tyrant 
M Izar and hla 
forces of alien Insects In this futuris- 
tic action-adventure game. 

OMEGA BOOST 

Sony Playstation ($45) 

You're a time-traveling Intergalactlc 

warrior racing to defeat a sinister 

computer virus. 

ULTIMA IX 
PC ($50) 

The saga of saving Lord British and 
hla people from the evil Guardian 
continues, this time In a world so 
real even the weather changes. 




DONKEY 
KONG 64 
Nintendo 64 
($70) 
Everyone's 
favorite monkey 
Is back fighting 
the bad guys In a lusher, bigger world. 

METAL FATIGUE 
PC ($50) 

In this real time strategy game you 
control your legions of killer robots In 
outer apace, on the planet's surface, 
and In subterranean caverns. 

NOCTURNE 
PC ($50) 

You're a secret government agent 
battling werewolves, vampires, and 
zombies In a supernatural world. 

TIBERIAN SUN: 
COMMAND AND CONQUER 
PC ($50) 

Warring clans duke It out on a battle- 
field that can be blaated by weapons 
In this real time strategy game. 



DRAKAN: ORDER 
OF THE FLAME 
PC ($50) 
Engage In fiery 
duels as you search 
for your missing 
twin brother 
astride the back 
of a flying dragon. 
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Make the volcano erupt whenever a Crendel appears! 



Explore a vast living spaceship, discover 
incredible machines, and defend your 
Noms against a vicious breed of hunting 
Grendels, and some of nature's worst 
creations! Creatures 3 features the most 
advanced artificial life available today. 
The Noms, Grendels and Ettins even 
have their own creatures digital DNA. 



The portal doors 
on trie ship will 
take your Noms 
to other vast 
areas. 



This Norn has wandered 
onto the beach in the 
Aquatic Terrarium. 




Even in a virtual world. 
& there's real danger. 





www.Creatures3.com 

lb order, visit your local retailer or call 

1 (800)716-8503 
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SAMPLING 125 YEARS OF POPULAR SCIENCE 



Birth of an Oyster 




P"PJ^ PART OF Popular Science's 
^* -Mtj£^> *™™* o n go' n 9 presentation of 
^'^flf* -V 9B unusual creatures was the oys- 

MK^m ter. Some do not lay eggs like 

1$?'" it' many mollusks, we said, but are 
ftfjKj iffjVR viviparous, sending forth their 
* ' young alive. "The eggs are dis- 
v lodged from the ovaries and 
^^K3CT committed to the nursing care 
of the gill and mantel until 'tiny 
fry' are spit forth in vast numbers from the shell." Known 
as spat, they are scarcely larger than a pinpoint. One is 
shown greatly magnified at above right. — December 1874 



Turn-of-the-Century Printing 

IN THE last year of the 19th century, printing presses like 
this monster could spit out 36,000 16-page papers or 
24,000 24-page papers per hour. It came with a color attachment 
for printing three colors on outside pages. 'The mechanism is so 
perfect that any derangement, however slight, is instantly appar- 
ent to the mechanist in charge." — December 1899 

Today's printing presses are producing full-color pictures, sto- 
ries, and ads on both sides of each page simultaneously for 
products as large as 160 full-size or 320 tabloid pages at speeds 
that can exceed 80,000 per hour. See www.popsd.com for an 
extended version of "Development of the American Newspaper. " 



New Russian 
Secret Weapon 

ETl SOVIET nuclear physi- 
IBffll cists created a new 
element — No. 106 in the pe- 
riodic table of elements — 
the Tass news agency 
reported. Scientists at the 



Dubno atomic research cen- 
ter near Moscow created the 
element by bombarding lead 
nuclei with accelerated 
chromium. — December 1974 
For more information on 
one of the newest elements, 
the 114th, see "Best of 
What's New" in this issue. 





Bye-Bye 
Brontosaurus 



PRESENTING a portfolio of 
"prehistoric monsters" who 
once roamed North America, we in- 
cluded hairy mastodons, saber-toothed 
tigers, and the "terrible Brontosaurus, or 
Thunder Lizard." The Thunder Lizard was a 
mammoth 25 feet long and 12 feet high, 
we reported. — December 1924 

We've learned that the Brontosaurus was 
much larger — stretching as long as 90 feet 
and 15 feet tall — and its correct name is 
Apatosaurus. Fossils of the Brontosaurus 
and Apatosaurus were later proven to be of 
the same creature; the Apatosaurus had 
been named first, so that name was re- 
tained. See www.popsci.com/oro/7 ex- 
tended version of this story. 




Hottest Hot Rod 

I SOME automotive experts con- M 
sider the burst of record set- 
ting right after World War II as the 
dawn of the hot rod era, and this ultra-tapered, 
aluminum-bodied speedster was part of the wave. Home-as- 
sembled out of souped-up stock car and aircraft parts and 
only 30 inches high, the prosaically named No. 5 burned 
across Utah's salt flats and back at a record 189.74 mph. At 
the top speed, the Mercury engine turned up to 5,400 rpm 
and delivered better than 225 horsepower. — December 1949 
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MONEYMAKING 
OPPORTUNITIES 



CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 



NEW PRODUCTS 



TOPO 3D - MAPS ON CD, CALIFORNIA, 
NEW MEXICO. ARIZONA, COLORADO, 
VERMONT, WASHINGTON, OREGON. 
wwwtopo3d.com 1 -800-569-1 252 



CAD Build It Yourself 

LOADER EST 



Buy Plans & Video 
ButW lor under $700 mth 
available Kits for your garden 
iraclor No macntntng 
Ifffij .... website: 
_ Jl^_ WWI * F CADpians com 
P.O. Box 606. Dept. S • Dafeville, VA 24083 ' 1-800-817-5267 




PLANS/ KITS/ BLUEPRINTS 



Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 



REAL ESTATE 



CALIFORNIA. Acreage. Lots S50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 



BUY TWO - 
GET ONE FREE ! 



For a limited time, buy TWO 35 acre parcels 
for $1 8,900. and we'll toss in the third 35 acre 
parcel FREE. You get 105 acres tor ihe price of 70 
acres WyTex Ranch. Wyoming Terms available 
Rocky Mountain Timberlands 

IM| East Ma*i>D*pl P&2. PO ■■■■■■■■ 
Bowman, MT 69771 USJ • 406 $86-8066 
www rock ymixintaintirn bar com 



Call Toll Free: 1-800-682-8088 



GOVERNMENT LAND 

US CITIZENS ONLY 



20-160 acre claim program still available, gel yours for 
$20 government fee, in AK. AZ. AR. CA, CO, ID. MT, 
NV, NM. OR. UT. WA. WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE. PO Box 2945-PS Port 
Angeles. WA 98362-0336 (this is not Homesloading. 
it's much easier and only costs $1 , per acre). 
http://www.otypen . com'publiciands/ 



MONTANA, WYOMING 
& NEW MEXICO 



Trees, Creeks and Wildlife. Many properties and 
sizes available. Also. 35 acres as low as $9,750 
Easy Owner Financing. No Time Limit Guarantee. 
Warranty Deed Guaranteed Access. Call today for 
tree information & color photos. 

Rocky Mountain Timberlands 

1315 Eait Main *D«p< PS. P O Boi 1153 
Bozaman. UT 59771-1 1S3 • 406-5*6-8088 
Naw Mexico 505-832 5232 • www rockymountain timber com 



Call Toll Free: 1-800-682-8088 



ROBOTICS 




Kits * Books * Plans 
* Parts * Electronics * 
Videos * Models * Morel 



Request our FREE Catalog 



www.Robot5tore.com 



RUBBER STAMPS 



Order "CUSTOM MADE" 

RUBBER STAMPS 



UP TO 4 LINES only$r)95 

Ma . 30 mn K- tin *^ MC t , 
INK PADS only SI .95 ea I 




fX5£2=-"" THOUSANDS OF SATISFIED CUSTOMERS' 
I FAST SERVICE - Your Order Shipped in 5 Days' 



SATELLITE TV 



DSS TEST CARD authorizes all channels. For 
information call toll free 1 -888-41 6-7296 



SATELLITE TV 



DSS DESCR AMBLERS Programming Pack- 
age Authorizes all channels available Including 
Pay-Per-View SATISFACTION GUARAN- 
TEED $99.95 + s/h 800-461-3992 
www dss123.com 

DSS Test Card get all channels including pay 
per view, call now 1-877-223-5637 www.satel- 
litecard.com 

DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-858-2553 
or 1-813-754-5021 

FREE DSS TEST CARD information package. 
Turns on all channels. Write SIGNAL SOLU- 
TIONS, 271 1 Butord Rd.. Suite 180. Richmond, 
VA 23235 

FREE Satellite TV Buyer's Guide. Best 
Products-Lowest Prices-Fastest Service! Dish 
Network. DirecTV,C/Ku-band, including 4DTV. 
Parts - Upgrades - Accessories! SKYVISION - 
800-543-3025. International 218-739-5231 
www.skyvision.com 

SATELLITE TELEVISION PAYS! Minidish 
sales force needed. STAR VISION DIRECT. 

1-800-899-9707. Sam - 10pm Pacific. 

SCRAMBLING NEWS. Best satellite news 
source covers piracy, www.scramblingnew- 
s.com Free catalog. 941-646-2564 



SCIENCE & CHEMISTRY 



"EXPERIMENTERS" - CHEMICALS - APPARA- 
TUS - GLASSWARE. CATALOG $2.00- 
ESTABLISHED 1953. HAGENOW LAB- 
ORATORIES, 1302 WASHINGTON, 
MANITOWOC. Wl 54220 

LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5 00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 3331 2. (954)327-0900 

MAKE YOUR OWN ROCKET MOTORS!!! 

HOMEMADE FUELS/CHEMICALS", Lab 
Glassware. Acids. Supplies, Instructional Books, 
Etc. "HUGE CATALOG" $2.00. PYROTEK, P.O. 
BOX 300, SWEET VALLEY. PA 18656. 
(570)256-3087. 



SPORTING GOODS 



FACTORY DIRECT prices 
SAVE on snowshoes, 
bindings, pack baskets. 
www.havlicksnowshoe.com 
1-800-867-7463 



SECURITY/SURVEILLANCE 



HIDDEN CAMERA WORLD 
Largest selection of hidden cameras. 
www.spystar.com (516)476-8852 
Catalog $3. 

Security Video Cameras 

Wireless. Mini. Professional 
CCTV Monitors & VCR 
Pelikan Industry Inc. (714)672-0333 
www.pelikanind.com 

Surveillance Equipment, Night Vision, Tele- 
phone Security, Counter - surveillance, Min- 
iature Cameras Over 500 Products 
www.spybase.com 800-570 -5562 

Y2K IMMUNE SECURITY SYSTEMS 
neutralize intruders, monitoring and police re- 
sponse unnecessary! www.stopthecrime.com 



STAMP COLLECTING 



300 Breathtaking Stamps. $2.00. Plus fantastic 
approvals!! NeoTrends, SD99. Box 982F, To- 
ronto. Canada M4Y2N9. 

Worldwide Approvals Discounted 50%.Carl 
Kloster, 1 8289 Bunny Drive, 
Jamul,CA91935. 



SPAS/HOTTUBS 



Hot tub Buyers: Buy from manufacturer, 
save $1000 to $1500. 
Prices start at $1995. 
FREE VIDEO, Price List 
1 -800-869-0406. www.gcodlifespa.com. 



TELECOMMUNICATIONS 



CABLE T.V. CONVERTERS 



10 dm me imi pewd 

i vm \mmmv 

cwmieeb idmst pwees 
mi fzee iwoM-ttto 




TOOLS & MACHINERY 



BLUE RIDGE Machinery & Tools 

PO Box 536- PS, Hurricane WV 25526 
304-562-3538 or fax 304-562-531 1 
.bluendgemacHnery.com 

Many Brands of 
Quality Toob to 
Choose From 
FREE Catalog 

800-872-6500 




4" Metal Cutting Lathe $141.25. Taig. 12419 
Nightingale Lane, Chandler, AZ 85249. 

BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, Wl 531 04. 




FREE CATALOG 
1-888-357-BARN 

Tt»l0^ WWW-THETOOLBAIlN.COM 

"TIRED OF THE SAME OLE' TOOLS?" 
Unique quality/hard-lo-find hand fools for the 
home, auto & garden. AWESOME gift ideas! 



UNUSUAL ITEMS 



40 CALIBER BLOWGUNS AND ACCESSO- 
RIES. SEND $1.50 CHECK OR MONEY OR- 
DER FOR CATALOG TO: JK ENTERPRISES 
18837 OURAND AVE, UNION GROVE, Wl. 
53182. 



WANTED TO BUY 



Gold. Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1 -800-932- 1 01 0/ 78 1 -326-3442 



WATER PURIFICATION 




WEATHER 



Weather Stations 

Davis Instruments, best prices. 
877-249-4771 www.wxsystems.com 
WEATHER SYSTEMS CO. 



Reach Over 
6 Million 
Mail Order 
Shoppers in 

Popular 
Science 



For More 
Information 

Call 
Yvette Allen 
800-445-2714 

ext. 5555 
212-779-5555 

or Fax: 
212-779-5568 
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DO-IT-YOURSELF 



FACTORYJ^IGT 



Cover It Now... Pay Later! 

STRUCTURALLY ENGINEERED 

• HEAVYDj'' Be* fogeffw Q*jn«a SK« Frame 
Di/*e taw (, Ztpn Door Com BstloTOywn 

• ISO to per sq ft view & wwid tec*. 
« R»n Sun 4 Sap CIOO 

• : AsswIWyi/Vxrwmg J I»J» Surm?»«* 

• .'•" »um5 loMwioMn^ny Lenojn 
1 00s at options. Oft» fcp Panrft Bug U*Mowv « 

Mmmmmammma' ^ 





COVEfHTfe 

INSTANT GARAGES CALL NOW! 1-800-932-9344 



%Q SHIPPED TO VOUR DOOR! -lbs s»h Ash tor c 

ww»cov.,,. ,ncco m Fax:203-931-4754 203-931-47771 



"PROFESSIONAL BIG BOY TOYS" 
RECORDERS- TELEPHONE & VOR, LASER- 
2000. SURVEILLANCE & COUNTERSUR- 
VEILLANCE 

WWW.ELECTROMAX.COM (281 )-531 -7437 



TELEPHONE LISTENING DEVICE 



W 12 HR. RECORDER 

Automatically record all 
incoming and outgoing calls' 

$99.95^ 7 00 SH 
Telephone Listening Device 
$1995* S2 00 sh.(separatery) 



VERY POWERFUL FM TRANSMITTER 




is 



Transmits to any FM radio up to H nv Easy to 
assemble kit Up to 9V (not incl) S29.9S+S2 sit 
For comprehensive 50 page catalog ot Mcro 
V tie:; VHF Trarsm.flErs, Surveillance & Counter- 
Surverilance and much more' Send S3 00 
Cal 407-725-1000 COO'S OK 



UBI CORP 

PO. Box PS20S2 Melbourne. FL 32902 



ELECTRONIC SUPPLIES 



^ 7Globaltech 
Distributors Inc. 

'Electronics, IC's, & More 

'Free Color Catalog 

Call Toll Free l-( 800)582-5 116 

Visit Us@www globaltechdistnbu tors com 

CONTROL YOURSELF! EZ4U2 master, dis- 
plays, sensor interfaces, board PLCs. 
$1 79ea.www.industrologic.com 
3201 Highgate. St. Charles, MO 63301 
(314)707-8818 



HELP WANTED 



$400 WEEKLY ASSEMBLING PRODUCTS 

from home. For free information send SASE: 
HOME ASSEMBLY-PS Box 216. New Britain, 
CT 06050-0216. 

$800 WEEKLY POTENTIAL PROCESSING 
GOVERNMENT REFUNDS AT HOME. NO EX- 
PERIENCE. 1-800-966-3599 EXT.558 



ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1-800-598-091 6 
DEPT. HA-95 



EASY LEGITIMATE HOMEBASED JOBS. 
GREAT PAY1 CALL: 1-800-377-6000, 
EXT.6050 
www.Work-at-home-jobs.com. 



EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566. EXT. 8068. 

142 



FINANCIAL 



FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
cal. Debt Consolidation, Education. Call for free 
information: 1-888-772-3829. 



FREE MONEY. NEVER REPAY GRANTS FOR 
ANY PURPOSE. FREE INFORMATION PACK- 
AGE. 1-818-377-5229. 



Keep $5,000 to $16,000 now being withheld 
from your paycheck for taxes.Congressionally 
approved program. FREE 24hr. recording 
800-775-0712 x 4634 



MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME-2. 



OVERDUE BILLS? 1-800-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 

TOO MANY BILLS? 

Free. Debt Consolidation 
One monthly payment -reduced up to 50%! 
Genus Credit Management -Nonprofit 
1-800-21 4-4610(8x1.1014) 



FOR INVENTORS 



ATTENTION INVENTORS - NEVER SEND 
IDEAS TO STRANGERS! LEARN AFFORD- 
ABLE PROTECTION/ MARKETING 
METHOD- NONPROFIT ORGANIZATION. 
FREE INFORMATION: 1-800-846-3228. 
www.inventassist.com 

FREE protection forms and information kit. 
Trusted by inventors since 1975. Affiliated In- 
ventors Foundation. 1-800-525-5885 



Have a Bright Idea? 

Now OWN IT for only $129 

Created By Gene Scott, Registered Patent Agent 
and Founder/Chairman of INVENTORS FORUM 



• Provides "patent 
pending" status 

• Easy, quick to do 

• Avoids attorney fees 

• Filing fee only $75 

Do-It- Yourself A CTION KIT™ 
Provisional Patent Application 

(Congress' June'95 .simplified application) 
Kit incs Video. Workbook. Examples and Forms 

Ititcntldu VVMilure < re up 

1-800-7-4-PATENT* 1-800-747-2836 



FOR INVENTORS 



V WORK DIRECTLY WITH ^ 

REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 

36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 

U.S. & FOREIGN PATENTS 

PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
Also Specializing In Copyrights & Trademarks 

Associates located near Patent Office 

CREDIT CARDS ACCEPTED • OPEN 24 HOURS 

MICHAEL I. KROLL 

REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
171 STILLWELL LA., SYOSSET, NY 11791 

TOLL FREE US/CANADA 800*367-7774 

Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
lnternet-www.invention.com 
k E-Mail: patent @ invention.com A 



DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
http://WWW.INVENTG0LD.COM 

HELP AVAILABLE. DEVELOPMENT, MAR- 
KETING. TOTAL PRIVACY. PATENT PEND- 
ING, THIRTY DAYS. GUARANTEES. 
1-800-841-1708 

INCORPORATE NOW in TAX-FREE 

Las Vegas, Nevada. Toll Free: 
1-877-870-6773 
www.incorporatenow.com 



INVENTORS ALERT! 
PROTECTING IDEAS AND MAKING MONEY! 

Cassette and Publication. 
$20.00 check, m o., visa/mc. Dynachieve, Inc. 
2790 Wrondel Way, PMB36, Reno, NV 89502. 

INVENTORS' DIGEST. #1 Inventors' Magazine! 
Answers ALL your questions. Satisfaction Guar- 
anteed. $27/year. 1-800-838-8808 

INVENTORS- FREE INFORMATION PACK- 
AGE For development and patent assistance 
on your product idea, call Davison: 
1-800-677-6382. Proven Design Results. 

INVENTORS: Free information package/ 
consultation. 800-876-6670. Direct 
301 -990-9393 John Halvonik Patent Attorney. 

PATENT SEARCH ($210) includes FREE 
trademark search Full patent preparation & 
marketing info included 800-548-3721 . 

PATENTS, TRADEMARKS. Copyrights & 

marketing. V&V. 24 years experience. 10 min- 
utes to Patent Office, Web: www varndell.com, 
FREE INFO KIT 1-800-836-0021 

S.E.L.L. YOUR IDEA Free info, on Patents. 

Licensing, Marketing based on 30 yrs Exp. 
Harshaw Research 800-451-1 326 



GAMES/TOYS/ PUZZLES 



Play Y2Chaos Boardgame Hilariously fun, in- 
formative millennium collectible, unique gift, 
$20.00 +S/h 877-447-0476 



HEARING AIDS 



Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 

HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free 
information.(800) 323-1212. Lloyds - PSC. 



HEARING AIDS 



HEARING AIDS- FREE CATALOG. Top name 
brands, all styles, POWERFUL CUSTOM AIDS, 
REPAIR SERVICE. SAVE 1/2 or more. Power 
Hearing, P.O. BOX 13885 Chesapeake, VA 
23325-0885 1-800-260-4135 www.power- 
hearing.com 



FREE CATALOG! 
New Hearing Aids 



MINI CANAL 




• 45 Day Trial •Huge Savings 

TRY BEFORE YOU BUYI 
1 -8CX)-320-3300 EXT R31 
Write: RHODES HEARING 

201 R31 Ohio St., 
Brookport, IL 62910 



INVENTIONS WANTED 



Inventions/ new products. ISC, America's 
leading Invention firm, helps submit to com- 
panies. Patent Services. 1-888-439-IDEA. 

Inventors: Free information tells How to offer 
your invention for sale, license. Kessler Corp. 
43 years 1 -800-537-1 1 33 or dicklwOaol.com 



MATTRESSES 



University Proven Better Sleep, 

Patented Memory Foam/Leverspring Mattress. 
Plus: Airbeds, Waterbeds, Pillows. 
Dealers Nationwide: 
1 -800-457-6442 www.Supplo-Pedtexom 



MISCELLANEOUS 



BURIED TREASURE - Sensitive equipment 
allows locating from distance. Free brochure. 
Simmons. Box 10057-KA, Wilmington, NC 
28405. 



MODELS 



STIRLING ENGINES 




For full line catalog of steam and 
Stirling working models, send S.VOO 
SOLAR ENGINES. Dept. 5 

Div. of P.M. Research 
(gt) 4110 K'iles Hill Road 
Wellsville. NY 14895 



MONEYMAKING 
OPPORTUNITIES 



CASINO 

CONSISTENT WINNINGS 



SYSTEM BY RETIRED TOP SCIENTIST 
MORE THAN $600 PER DAY POSSIBLE 
EASY TO USE 
NO CARD COUNTING 
Not a "double-up"system, this one really works! 

CRAPS, BLACKJACK AND ROULETTE 
FULL DETAILS • CALL TODAY! 
1 800-2 52-1488 ext. 1 . TOLL FREE 
www.SclentlticGaming.com 




BUILDINGS 




Special Manufacturer's Offer 
— SAVE THOUSANDS — 



♦ LIMITED QUANTITY ♦ 

30' X 48' (A $12,373 Value) 
NOW ONLY $5,981 

Includes steel frames 4 endwalls, galv. 
sheeting, hardware, trim & assembly plans. 



East Do-It-Yombelf Assembly 



] inn PMRJiOEoraross" 



■No heavy equipment needed r>\V 
•Strong steel frame construction iO&^ 



mlraclelrust.com 



CABLE EQUIPMENT 



#1 source lor Cable Cube Descram biers! 

work on Jerrold, General Instruments & 
Pioneer. Guaranteed 1-831-465-1498. 
www.globalsourcel .com 



A-1 CABLE CONVERTERS/ 
DESCRAMBLERS RFTs, CLARIFIERS 
Lowest prices guaranteed. 
1 year warranty, m/s 9-9pm 
1-800-675-8434 



ABSOLUTE BEST CABLE EQUIPMENT NEW 
ORIGINAL BOXES LOWEST PRICES 
AROUND PRECISION ELECTRONICS. 
HOUSTON TX. 1-888-691-4610 

Activation Unit Sale!" Jerrold & Pioneer auto- 
multimode test cubes and chips. Converters and 
video stabilizers. Dealers Welcome. 1-877- 
CHIPS-91 



ALL UNMODIFIED ZENITHS, 
TOCOMS $3 PIO $50 DP7 $32 
DPV5 C FT $80 BB $50 SA $30 

1-800-500-9825 



cable mm 

m?mi mummies 

GUARANTEED! 
800-646-6557 

VISA, MASTER CARP, 6 CO. P. 



BAFFLED About Descramblers? LET US DAZ- 
ZLE YOU! All Options Explained. NO BULL 30 
day Free Trial. 1 YR Warranty Descramblers As 
Low As $39 One Piece Combo's as Low as $99 
Future Tech 1-888-316-8122 

BEST BUY. CABLE BOXES. 
DESCRAMBLERS TEST CHIPS, 
FREE SHIPPING 1 -800-387-1 981 . 
Email: Best-Buy@iname.com 

BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers/ test-aids/ 
Stabilizers. Buyer's-Associates 
1-800-889-5139. 

Best Prices Guaranteed. Shop Us Last. Original 
Equipment: Jerrold, Scientific Atlanta, Etc., Uni- 
versal Combo's, Add-On Pans Wholesale/ Re- 
tail 800-995-1478 

BIG SALE! LOWEST PRICES ON RFTS, 181 

CHANNEL UNIVERSAL BOXES, NOTCH FIL- 
TERS S16. TEST CHIPS FROM S5.00. 
ORIGINAL EQUIPMENT, BULLET BUSTERS 
S10.00.YOUR QUESTIONS WELCOME 
HERE. OPEN 24HRS DAILY 1-800-449-9189. 
CALL US WITH YOUR BEST PRICES AND 
WE WILL BEAT IT!! DEALERS WANTED- 
FREE CATALOG. 

"CABLE DESCRAMBLERS, TURN ON 
CHIPS" Money back guarantee, 1 year war- 
ranty. JCB Electronics 1 -800-579-3285. 



CABLE EQUIPMENT 



BUY IT WHOLESALE AND SAVE BIG $$$ 
NEW RFT-PRO AND RFT-PLUS AUTOMODE. 
THEY WORK! BEST QUALITY NO CHEAP 
CLONES. 1-888-684-3555 



CABLE TV BOXES AND EQUIPMENT. We 

Offer Brand New Equipment at Affordable 
Prices Dealer Inquiries Welcome. Call Us at 
1-800-234-1199. We Will beat Any Price in the 
U.S.A. www.converterboxes.com 



CABLE TV 




1-800-538-2225^ - ' 



CABLE TV CONVERTERS/ DESCRAMBLERS 

NEW "UNIVERSAL" MULTI SYSTEM 181 
CHANNEL DONT PAY RETAIL BUY FROM 
THE WHOLESALER. DEALER DISCOUNTS 
FOR SINGLE LOT PURCHASES RE- 
PLACEMENTS FOR MOST MAJOR BRANDS 
30 DAY MONEY BACK GUARANTEE. NO FL. 
SALES KIMTRON 1-800-380-1300. 



CABLE TV DESCRAMBLERS/CONVERTERS. 
LOWEST PRICES. 30 DAY MONEY BACK. 1 
YEAR WARRANTY. 1-800-785-1145 

CABLE TV EQUIPMENT, ALL MAKES AND 
MODELS. 30 DAY MONEY BACK, 1 YR WAR- 
RANTY, DEALERS WELCOME, QUANTITY 
DISCOUNTS. PRO PLANET 1-800-888-5565. 
www.cable4you.com 

CABLE WHOLESALE!!! DEALER PRICES!!! 
2 PC UNIT $99.00 (minimum 10 lot) RFT DAM 
$65.00 (minimum 10 lot) RFT GOLD $75.00 
(minimum 10 lot) call today 1-800-626-8039 
P.P. INC. 

DEALERS WELCOME 
BUY DIRECT FROM DISTRIBUTOR 
125 CHANNEL/VOLUME CONVERTER + 
MAJOR BRANDS UNMODIFIED. 
VS/MC/COD (ESPANOL) ABC 

WHOLESALERS 
1-800-510-1924 

DESCRAMBLERS RFTS BLOW AWAY 
PRICES BUY WHERE THE WHOLESALERS 
BUY CALL UNICORN ELECTRONICS TODAY 
1-888-738-8181 



CABLE TV 

CONVERTERS & DESCRAMBLERS 


• 30 Day Money Back Gua 

• X Year Warranty 

■ Quantity Discounts 

• Lowest Price* 

• Ft— Catalog 

Ha b Lam os Eapa&ol!! 

ace i 
1-800-78. 


rant** 

--• 


5-1145 



CABLE EQUIPMENT 



FREE Multi-system DESCRAMBLER KIT! 
100IN HOME THEATER KIT. 
HURRY, first 200! 
www.interking.com/m/j/bigscreen.html 



DESCRAMBLER 

Kit (Cable) 

$14.95 

(Satellite also available: $19.95) 

Gets all the channels Why pay hundreds? 

1-800-752-1389 



FREE Multi-System DESCRAMBLER KIT! 
100IN HOME THEATER KIT! HURRY, first 
200! www.interking.com/m/j/bigscreen.html 

HUGE SALE OPEN TO PUBLIC. BUY DIRECT 
AND SAVE ON ALL YOUR CABLE NEEDS. 
LARGE SELECTION & GREAT SERVICE. 
CALL ANYTIME 1-800-522-8053. BUY 
WHERE THE DEALERS BUY. 

"ROCKBOTTOM— DEALER— DISCOUNTS" - 
EXCHANGE OLD CONVERTERS FOR - 
"PANASONIC UNIVERSAL AUTOMODE 
"WORKS EVERYWHERE .. $159.00 BLOW- 
OUT TEST CHIPS - $14.95 
1 -71 8-251 -7795,1 -888-675-3760 



TRADE YOUR CABLE BOXES" • FOR 
135CH. UNIVERSAL CABLE BOXES DES- 
CRAMBLES EVER YTHING...S1 89.TEST 
CHIPS + ACTIVATORS.... $19.99 TOLL 
FREE... 1-888-675-3687.... 1-201-386-1145. 



WHOLESALE PRICES, SUPERIOR QUALITY, 
INTERNAL/EXTERNAL ACTIVATORS AND 
CABLE BOXES. FIRST TIME CUSTOMER 
DISCOUNT. COD ONLY. SALES OFFICE 
OPEN M-F 9AM-5PM EST. DEALERS WEL- 
COME CALL LUNAR INDUSTRIES 
TOLL FREE 0 1-877-282-7641 



CATALOGS 




nounncED sciences 

M 25th C*nTury Tichnotooy Today " 

Time Travel - Invisibility - Levita- 
tion - Mind Machines - Antigravity 
Hidden Technology, Courses • Hundreds of 
Products! t 

wwwjdvancedsciencee.org 
Huge Catalogue $4.00 

P.O. Box 2917-P, Palm Springs, CA .02263 
Phone (7«0) 327-7355, Vs.Mc, Amex.Diec. 



COMPUTERS/ SOFTWARE 



NEW ENGINEERING TOOLS TO HELP WITH 
YOUR CALCULATIONS. ENGINEERING 
SOFTWARE (301 (-540-3605, 
http://members.aol.com/engware 



EDUCATION & INSTRUCTION 



BEST QUALITY 
300 Different University Diplomas 
and Certificates. No studying. 
Satisfaction Guaranteed. 

P.O. Box 61 88 
Huntington Beach, CA 92615 
certsucces @ aol .com 

College Reports. 
1 9.278 papers available! 
306-page catalog- rush $2.00. 
Research, 1 1270 Washington Blvd 
Culver City. CA 90025. 
TOLL- FREE HOTUNE:800-351 -0222 or 
www.reasearch-assistance.com 

Columbia Southern University. Licensed 
BS/MS External Degree Programs. Credit lor 
Work/ Life Experience. Free Catalogue. 
1-800-977-8449 x981 Orange Beach, AL 36561 



EDUCATION & INSTRUCTION 



PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 1 00 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 



ARE YOU A BUSY PROFESSIONAL? 
DO YOU NEED TO FURTHER YOUR 

EDUCATION? 
Look into Distance Learning, 

get a college degree 
without leaving home. 

LASALLE UNIVERSITY 

Certificates • Associates • Bachelors • Misters 
Arts <£ Sciences • Business • MCS£ 
Engineering • Computer Science 
Affordable Tuition. Earn Credits for Prior Learning 
Assessment through work experience and 
certificates of training. 

CALL TODAY 
1-800-323-1875 



DISTANCE EDUCATION 

B.S. and M.S. degree programs in Computer 
Science and Information Systems. Transfer and 
life/work experience credit. Microsoft/Novell on- 
line certification training. State licensed and 
approved. FREE catalogue! 1-800-767-2427 or 
www.aics.edu 
AMERICAN INSTITUTE 
FOR COMPUTER SCIENCES 
Birmingham, AL 

Ph.D's S1 79.00. M.A.'S S1 39.75, B.A.s 
$99.75. FOR FREE INFORMATION. CALL 
1-800-689-5102 

http://www.americancollege.com 



DO-IT-YOURSELF 



ELECTRONIC DEVICES 



' ' 'All 



ELECTRONIC DEVICES 

ndow Listener! 



Access Internal Sounds Via a Beam of Light? I 

Three systems are shown, 
each using our LLR optical 
receiver and processor 
with sn illuminating lasar, | 
Target window acts tike a microphone modulating the 
returned reflected laser light Works with low cost 
visible red laser pointers for science projects or higher 
powered invisible IR for advanced systems 
LWS9 - Plans for Vis Red and High Perf >R $20.00 
LWB6K - Kit with Smw Vrs Red Laser S 1 29.95 

Electronics for Higher Performance IR Systems 
LLR40 - Assembled Recvr /Processor $199.95 
CWL10 - lOmw InraRed Class IllB Laser 9149.95 



Cybernetic Ear! 



Enhances Normal Hearing 3 to 4X 

Cyberear with volume control. Fits either ear 

C TIHIAn 919.95 

Personal amplifier for both ears with voice filter. . 
TURBO $19.95 * 



Mind Controllers 



Uses pfogrammatte computer generated 
stmub to produce various slates of 
'being" $4 preset programs 
Mulitunctcnal professtonal product 

BWFLUS - Apollo S179.95 



FREE! Brochure or send J3 00 to cd(jtog>.0««Jt* 



Information Unlimited 

Box 716 Amherst N H 03031 
Orders 1 -« 00-221 -1 70S Fax: 1.603-672-5406 
Tech Line: 1-«03-*73-4730 9-12 EST 
We Accept Cash. MO. CHECK. MC, VISA. 
IS.00 Shipping USA. All Others Add 20K 

WEB SITE http://www.amazing1.com 



BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 

FORBIDDEN KNOWLEDGE! WEIRD SOF- 
TWAREZ! Strange Publications! FREE Catalog! 
altinpho@usa.net, Inphomart, Box 4-P, Car- 
thage, TX 75633-0004. 
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ALTERNATE ENERGY 
SAVERS 



AUTOMOTIVE 



First Legal JAMMERS 



Monolithic Dome 









.' -I .■ Mi i' -'i 
Dome « tomoriow's two" 
mg avaMli itxttv 


You can build a Monolithic Dome, too 

Call Iw FREE brochure or 

sand 118 05 l$6 UN for l *^ b ™i^I 

www ncnnitfiKdO'TO con 



if/c/i Stairs 

Spiral. Straight, and 

curved Stairs 
ALL Sizes & Styles 
Steel, Wood. Aluminum 
Custom & Stock Kits 

Free Brochures & 
Factory Assistance 
1-aXM31-2155extPS1» 

http://www.mylen.com 




CAD Build IIYourself 

« f a>^- af"" r~i1 Backhoe'Free 
UlUfjCH Brochure 



Plans tor models 5-9 ft digging depth 
Starting at S10OO to build 
No machining CarTowable 1 
3-pt hitch plans too 
Kits available 




P O. Box 606. Dept S • Dalevill«.VA 24083 • 1-800-817-5267 



SAWMILL $3795. 


FREE 
INFORMATION 

NORWOOD SAWMILLS 
90 Curtwright Dr. 
Unit 3 
Amherst. N Y 14221 
1-800- 

661-7746 


m 





ALARM SYSTEMS 



WIRELESS DRIVEWAY ALARM 

A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 
DAKOTA ALERT. INC. 
Box 1 30, ELK POINT, SD 57025 
605-356-2772 www.Dakotaalert.com 




ALL-TERRAIN VEHICLES 



Bicycle Engines, Scooters, Mlniblkes, 
Mopeds! Catalog $2.00 Motorbikes, 7621 
Pinelorest. Pensacola, Fl 32526-8768 - 
850-941-2080 



PUSH & GO" 
Motored £ax&i 



#0 



00 



Fun For Alt Age.* 
Easy To Rid* 
23HJ>Ji. 

Pneumatic I2H' Tins 
Will Csrry 230 B». 
Folds Down 
WtigAj Onfy 20 Km. 
Om 2 CycU Engin* 




Brochures 

Mao's Motor Sport* 

208390— can Lp. 
****** Crmp+FL 33344 

~ V 073-7106 



ALTERNATE ENERGY 
SAVERS 



6000 Watt Onan Tri-fueled 
generator electric start $2395, 
Propane conversion kits, 
Inverters, and much more 
www.AmericanDepot.com 
1800-729-1705 



ARE YOU PREPARED? The best prices in the 
country are at www YamahaGenerators.com 
800-900-8856 

BUILD SUN, WIND, WATER POWERED AP- 
PLIANCES! 30 Plans. Details. $3.00. MCOAA. 
3203Bordero. 1000 Oaks, CA91362 
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BUILD WIND GENERATOR 
FROM JUNK YARD PARTS 
SEND $8.00 AND SASE 

1034 Spindle Hill, Walcott, CT 06716. 
1-203-879-5390 

FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 



FREE HEAT from WASTE OIL 



Smoke and soot free Very ineipensive. Tested by EPA in 
Alaska. Used worldwide Heal shops and oilier buildings 
Forge foundry, and other uses 
Send S3 00 lor detailed 
order blank lor 
burner, healer unit, 
lurnace. 

iMiruti.Deniimiivoafliiniin Km 

Plans. Dept P. 
Boi 1148. Fort Benton. 
140.000 btu MT 59442 




NEW FREE ENERGY! 

Fuel-Less 350hp Engines. 
Creative Sciences. Box 557 New Albany, IN 
47151 

Propane powered generators, propane conver- 
sion kits, inverters, battery chargers 
www.AmericanDepot.com or call 
1-815-786-9063 

whiteLEDs @ aol.com 
www.whiteLEDs.net 
lax 1-616-463-7814 
best price on white LEDs 3mm 
$1 .99 each shipping/handling $1 .00. 



SAVE UP TO 80% ON HEATING BILLS WITH 
A YUKON/EAGLE MULTIFUEL FURNACE 



Wood/oil. wood/gas. 
wood/electric 
whole house 
indoor warm air lurnace. 

Eagle Furnace 
1 000 Ag Science Drive 
Palisade, MN 56469 
or 1-800-358-0060 



'It 



ARTS/ MUSIC/ POETRY 



SONGS COMPOSED FROM YOUR POEMS! 
Recording/Publishing Awards. 
Broadway Music Productions, 
Box 7 A 38- PS. Sarasota, FL 34278 



ASTRONAUTICS 



Hoverboards, Jetpacks, Free Energy, Ligh- 
tsabers $3.00 Catalog:Future Horizons. Box 
125 Marquette, Mich 49855 http:// 
www.Futurehorizons.net 



AVIATION 



Homebuilt HELICOPTERS 1 fort Special 

a ii— 




Super-easy low-co»t conitruchon 

Vertical loke-off ■ Comet on© 

peoon • No tcmrw* needed Q-1 AND Kestnjl Plans: 

S J i hr omerline. m ° n 'y 924 95 bo " , ' . 



1 410 692 0333 

www prlmm/ com' ho ho 



VOKTtCH. Inc. 



{Catalog only 110) 
PO «o» 5II-A ralltlon. MB 1I047 



Powered Parachuting Newsletter, Lots of 
information, huge classified section. $20.00 
annual subscription. 1-800-457-4310. 

Propellers. Hovercraft Plans. Airboats, Airdrives, 
Engines. Catalog $5.00 Arrowprop, 610P, 
Meeker, OK 74855 




Wmdspire 

PO Box 145 • Dept S fij* 1-410-692-OelO 

'. Long Green. MD 21092 www wmd«p4r».com-^y 



Sew PHANTOM 

Jammer w/D*t*ctor'. 




S3 



[am's All 3 Radar Frequencies 
6t Both I jsor (>uns 

1. 11. I- tr, ',,(-..■ 

30 Day Money Back 

in Month Factory Warr.intv 

I Year Ticket Rebate 

' •«..;■< t \ Minn«-%4«u. Nrb™<tk4. 
OkUhtima, Virginia tie W.^hin^tim 



Improved PHASER 
Radar & Laser Jammer 




$1*99.90 



RMR Distributing 




AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. 
804-530-1400. email luberdi@erols.com 

FIND CHEAP GASOLINE 
AND DIESEL FUEL 
$4.00 per year 
www. DriveAndSave.com 

VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A. R2PS Bowling Green. MO 
63334-9350. 

WEATHERSTRIP SPECIAL. 
Save to 30% on quality name brand 
weatherstripping and seals for 
General Motors. Ford and AMC vehicles. 
http://www.weatherstripspecial.com 
Toll-Free (888)999-7876 



BEER/WINEMAKING 



DANDELION WINE- AMERICAN AS APPLE 
PIE. HEIRLOOM RECIPE $8.00. RINGS-PS 
BOX 547 OSSINING, N.Y. 10562 

Full Ingredient & Equipment Line Call 
888-335-BREW FOR FREE Catalog or visit 
www.BraysBrewing.com 

WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 



BOATS & EQUIPMENT 



BOAT KITS - PLANS - PATTERNS - SUP- 
PLIES - All Boat Types, Sizes. HUGE CATA- 
LOG -- $5.00. CLARKCRAFT, 16-7 Aqualane, 
Tonawanda. NY 14150. (716)873-2640 
www.clarkcraft.com 



BOOKS/PUBLICATIONS 



SECRET: CUSTOM ENCODE ANYTHING 
4073235351114371 
DECODE ABOVE FOR MONEY BACK 
SEND S15.00 
BOBBY LEWIS. P.O. BOX 1098 
VILLA RICA, GA 30180 



BUY IT WHOLESALE 



FAMOUS NAME WATCHES. Authentic Re- 
productions. Excellent Quality. Free Wholesale 
Brochure. 1 -800-393-5989 www.wwdco.com 

Save thousands, buy factory 
direct Worldwide 

M&C Box 9828. Glendale. CA 91206-9828 

Wholesale Directories. World wide factory di- 
rect sources. Free report. Recorded Information 
415-456-5663. 



BUSINESS OPPORTUNITIES 



$1000.00 A DAY! JUST MAILING LETTERS! 
FREE Postage. FREE Envelopes. NO Ad- 
vertising. FREE Bonuses/ Details. Write: CO- 
LOSSAL BOX 040215 DEPT-PS12 Brooklyn, 
NY 11204. 

$1.500/Thousand. Immediately. Stuffing Enve- 
lopes. Free Supplies. Send S.A.S.E to H-Tech 
Industries, Dept 012, 798-916 West Broadway. 
Vancouver,B.C.V5Z1K7. 



BUSINESS OPPORTUNITIES 



$1589.00 Weekly using Home Answering 
Machine/ Voice Mail. Work own Hours. 
800-76 1 - 1 097 Recorded Details. 

DISCOUNT SHOPPERS NETWORK 

Receive lifetime wholesale priviledges 
plus Substantial weekly paychecks. 
1-800-81 1-2141 ext.96764 
www.tsl 00.com/96764 

Home based free enterprise! $1500 Not MLM! 
Proven $100,000+ IMMEDIATE INCOME. 24hr 
Recording: 1-800-41 7-6360 ext.2588 



REPAIR CRACKED WINDSHIELDS 



Earn $90,000 Yearly Repairing 
-not replacing- 

Large Cracks in Windshields 
CALL 1-800-826-8523 
or write The Glass Mechanix 

http://www.glassrnflchanlx.com 
45SS NW 103rd Ave. • Ft. Lauderdale, FL 33351 



GET PAID $268.20/ ROLL TAKING EASY 
SNAPSHOTS! FILM SUPPLIED. PHOTOTEK, 
BOX 3706-PS. IDYLLWILD, CA 92549. 
909-659-9757 http://www.phototek.net 

HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY PO Box 97PS. Sawyer, KS 67134 

Market amazing internet appliance. 

Incredible 24 hrecommerce 
vending machine 
1-888-221-2509. 
www.ebizincome.com. 

RECORD VIDEOTAPES AT HOME! Easy 
$1800 00 Weekly Income! Free Startup In- 
formation Kit! (205)663-9888 CMSVIDEO, 
Dept 152. 210 Lorna Square. Birmingham. AL 
35216-5439 



EARN S60,000 YEARLY 



Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 

1-800-695-6224 

www.glassfix.com 



CALL NOW! 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 



SOFTWARE- START OWN COMPANY- 5 
PRGRMS/PROMO KIT LARGE MARGINS 
ONLY $399 1 -877-878-7837 

TURNKEY ADULT WEBSITES only $495 
900# NUMBERS just $99 each. Free brochure. 
Call 1-888-850-6113 
www.saturncommunications.com 



Popular Science reserves the right to reluse 
any advertising order. Only publication ot an 
advertisement shall constitute final acceptance ol an 
order. Publication does nol constitute an 
agreement for continued publication. All orders are sub- 
lect to the applicable rate card, copies ol which are avail- 
able upon written request sent lo the address provided. 
Popular Science, 2 Parfc Avenue. New Yorfc, NY 10016 
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OPULAR SCIENCE [DIRECT 



To advertise in Popular Science Direct call 1 -800-445-271 4 today. 



CONVERTERS FILTE 



COPY RENTAL TAPES WITH OUR 

VIDEO STABILIZERS 




100% MONEY BACK GUARANTEE! 



SAVE S 100 S - 
EVEN SIOOO'S on premium 
CABLE TV EQUIPMENT. 

FREE Cable TV Catalog. 

IE 




MODERN ELECTRONICS 1 -800-906-6664 

2609 S. 156TH CIRCLE • OMAHA. NE 68130 http://www.modernelectronics.coni 



CABLE TV 
CONVERTERS & 



DESCRAMBLERS 



ELB 



Tka 

cfnof 



tf- Friendly Service. 
WCS & 13 Mont/, Warranto. 



www.tkaelectronics.com 



I, 




For a Fx? ff Catalog or information Call today 



1-800-729-1776 



URVEILLANCE 



Mini pinhole camera $99°° 
•hidden video 'vehicle tracking 
•voice disguiser 'bug detectors 
•phone tap detectors '"realtime" 
15 hour telephone recorder $149oo 
•locksmithing »disapearing ink 
Wholesale/retail 
We will not be undersold 



FOR CATALOG SEND $5°° TO: 
SPV OUTLET 

O Box 337. Buffalo NY 14226 (716>69f>8660 
www.spyoutlet.com 



In mud. 
In snow. In water. 
Incredible. 

MAX 6- wheel drive ATV's. 
2- and a passenger models. 




www.maxatvs.com 
Call toll-free 1-800-255-2511 



Recreatives rftdustrws, Inc. 




FANTASIZE 
WITH 

CABLE 

DESCRAMBLERS 

Converters - Video Clairifiers 
TV's - VCR's - Stereos 
CD Players - Cameras 
and beyond 

VISIT OUR WEB SITE OR CALL 

www.theproductking.com 




FUTURE STEEL BUILDINGS 



FACTORY DIRECT WHOLESALE PRICES!! 



r 




— i] 



STEEL BUILDINGS 



HUGE SAVINGS 




LIMITED TIME ONLY 



EASY Do-It-Yourself 
Construction" 

FINANCING AVAILABLE 



GARAGE 
SPECIALS 

20* x 24' 
25' x 30* 
30' x 36' 

Other sizt'\ availabtf 



Call 1-800-341-7007 

for FREE Brochure 



www.steelmasterusa.com 



SUNSHINE 
ELECTRONICS 

CABLE TV DESCRAMBLERS 

Unbeatable Prices & Friendliest Service 

★ DEALE/tS* 

lowest Wholesale Prices Evertl 
(We Will Beat [very Price Out There! 



ipc. Combo Add On's 

AStOW $3Q AS lOW 



M-F 9 6 S4I 10-2 
tmw.sunthinrelecifonlu.com 



VI D in \Ioiu\ Back • I War Hrnt\. 

800-370-1764 
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FROM 

$175 


ih\ \ % 1 imkcs TODAY ! BIG 
1'NTTtlMl CABU TT C A L P 1 
iTXrtERTFR BOXES •* ^' 

^m^Miii^^' ^^^^^^^^ 


vyww.sestv.com ..\!V.".i.» 



WHOLESALE 
ELECTRONICS 



SiiARANIEED 
TO BEAT AMY PRICE! 



CABLE DESCRAMBLERS 

VIDEO STABILIZERS 

YES! WARRANTIES AVAILABLE 



24 HRS 8R8-40b-H6SN 



YE AR END 

£|CL0SE0UT 




1-800-668-5111 ext. 1508 



■ ■ 



.CS-lll 

It WWW Sl>".'''ll f |j>1i.'UIbH LUl'l 



Looking tor more fun? 

Introducing the 4 *fc 

Bounce* Bike \ 



wvvw.bouncerbike.com 

Designed with 
fun In mind. 
888-Go-Bounce 



eke 





>4'.\40'X IO* 

$6795 

Build It Yourself And Save! 10.000 Sizes. Bolt-Together Steel 
Buildings & Homes Call Today For A Price Quote And Brochure 

HERITAGE BUILDING SYSTEMS 
800.643.5555 

W W \V . Ill V I <l I 1> 1 Cl # . C* O 111 



Here's a brighter solution! 



Forever Titan Solar Light 

nphl ■ Portable • SoUr Chaipcd 



Hm 

Oi 

(id |SM 1-iMctcr TiUn Soljr I irhl 
pjtk.Ji;c ••iVA/m, fur onlv SI M*i 
Call u* imih to order' <t»A a*b*i.-m«> 
PI) Bo* VJI-WV Dcpr, PS 
San Fnm-t«o. CAV4I.WM4V5 
4IS/K*I-*»IK4 F»:4I5/V.<I-6127 
-«•«.. hrlltoianom 




FACTORY DIRECT STEEL BUILDINGS | 

->>^UA •J'JJJ 



SAVE HUGE ON 
SELECT MODELS 

20 " 26 25 *36 30 »38 
25 " 24 30*30 



ADDITIONAL 
SIZES AVAILABLE 



800-547-8335 




Jot 




SfiH^ Steel - Aluminum ■ Wood 
^f||^ Brass - Stainless 



Phone 713-680-3110 
.vD Toll Free 1-800-231-0793 
BE»Ij35Hs F»« 1-713-680-2571 
4166 Pinemont Free Brochure 

Houston. TX 7701 8 Stock toi Fast Snipping 



vmw.SLINGSH0TS.COM 




surf Trumark's complete line of 
SLINGSHOTS & ACCESSORIES! 
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2 SEAT BIKE 

Drives Like a Car! 

Easy to Pedal f~ 
Multi-Speed / >, 
Street Legal \ * 
1, 2 & 4 Seater^. V 

Free Literature 



RHOWDI/ <Ml 




1-615-822-2737 Ext. 5786 
www.4wc.com/75786 



DON'T YOU LOVE to be TAN! 



SUNVISION'V 



mm Buy Direct ft Save 

■ — up to 50% 

HOME & 
COMMERCIAL UNITS 

9-842-13 




ENVIROLET 

COMPOSTING TOILET SYSTEMS 




Waterless & Low Water Systems 
For Cottages, Homes & Business 

✓ Reduce & Recycle Waste to Natural Garden Soil 

✓ Efficient, Clean, Sanitary & Odor-Free Operation 

✓ Function, Elegance, Simplicity & Convenience 

A Sancor™ www.envirolet.com 

140-30 Milner, Scarborough, ON, Canada M1S 3R3 
Call For Free Information Kit & Video 



1-877-888-1177 




Presents Its 
NEW CATALOG 



Call For 
FREE CATALOG 

Ask to Be On Private Mail List 



ITEM OF THE MONTH 



Radio 




The Ultimate 
AM Radio! 

• Long Range AM Reception 

• Voice Focused Audio 
•Weather Band with Alert 

• Clock with Alarm • AC Cord Incl. 
Item § CCR $159.95 (Shipping Incl.) 



800-522-8863 (TUNE) 
or ccrane.com 




Celebrate July 4th & All Events 

CARBIDE CANNON 

BIG BANG ! 

Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time at special 
events. Uses powdered car- 
bide ammo. Hundreds of 
shots for few cents. All metal construction with large, rugged cast iron 
wheels. Machined brass mechanism for easy loading and firing. Authentic 
tum-of-century design. Handsome decor when not in use. Made in USA 
to last a lifetime. Available in 3 sizes: 9" cannon. $59.95 postpaid; IT 
cannon, $109.95 postpaid: 25" cannon (shown here) with rapid firing 
and automatic loading. $139.95 postpaid. The larger the cannon the 
louder the bang! Carbide ammo, about 100 shots, $7.50; 3-pack 
$1(100. Spark plugs, 3-pack $2.00. Send check, money order or 
call. Visa, MasterCard accepted by mail or phone. Give card number 
& expiration. Money-back guarantee. Send for FREE CATALOG! 

The Conestoga Co.. Inc.. Dtp! PS, PO Boi 405. Bethlehem, PA 18016 

*★ Call 1-800-987-BANG ★* 

www.bigbangcannons.com 



p^^rWreiesSi 
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Installation made easy! Davis' wire- 
less Weather Monitor II" 8 and 
Weather Wizard III* stations use our 
new SensorLink " to transmit 
data to the display console up 

11 M to 400' away! Each station 

P I comes completely pre-assem- 

bled and includes sensors, a 
:3JB radiation shield, a weather- 

"^Bi tight shelter, and a display con- 

I sole with receiver. All without run- 

II ning wires! 

Or try our new radio transmission solutions - 
Spread-Spectrum Radio Modem, UHF Radio 
Modem & Cellular Phone Modem. They work 
with all of our stations to provide data transmis- 
sion from virtually anywhere. 

Davis Wireless Weather 
Stations Feature 

Inside and Outside 
'temperature. W ind Speed 
and Direction, Barometric Pressure 
and Trend. Wind CUE, Dew Point, Daily 
and Yearly Rainfall. Inside and Outside Humidity. 
Time and Date, Highs and Lows, Alarms. 




Fot a FREE catalog, coll 



POS1299 



1-800-678-3669 

One-year warranty • 3(Way money-back guarantee 



Davis Instruments 

510' 737-9229 • FJU (510) 732-91 B8 • tuttOMni 



3465 Diablo Ave . Hjprirt, U 94545-2778 
■ www davisnel.com • 



HELP 
WANTED 

IMMEDIATE OPPORTUNITIES TO HELP KIDS 



www.kidscampaigns.org 



1-888-544-KIDS 



Coalition tor America's Children 



GREAT CHRISTMAS GIFT 

87: x 1 1 full color 
158 Page - $19.95 Postage Paid USA 




Manufacturer of 
Metalworking tools 

www.shopoutfitters.com 
Ph 307-745-5999 
Fax 307-742-5999 





MMMr ^aav 4BB*naaaajr fMarW^av 

10 Free Trees for Wildlife 

Join The National Arbor Day Foun- 
dation, and receive 10 Free Trees for 
Wildlife. 

Your trees will protect the environ- 
ment, shelter wildlife, and provide food 
for more than 100 species of songbirds. 
They will be shipped postpaid at the 
right time for planting in your area, 
February through May in the spring or 
October through mid December in the 
fall. 

Send your $10 contribution to 10 
Trees for Wildlife, The National Arbor 
Day Foundation, 100 Arbor Avenue, 
Nebraska City, NE 68410. 

k The National 
' Arbor Day Foundation* 

www.arfaorday.org 



THE WEATHER PtCTURE ' 
N / TEMPERATURE 



\ MtOM WIND / 7 0 

I? W * • HUKMOITY 

WflNOImph) B 5 

W / p E 

• * WIND CHILL ** 3 0. (? 5 

5 W \ RAINFALL 

• s » on. ib 




Shown: Large size ( 15 /*' x 1 1 if) 
in aluminum frame, fully expanded. 

Put the weather 
on your wall 

The most popular accessory for our precision 
weather systems. Tht Weather Picture* con- 
tinuously displays all the vital weather data 
you've prc-selected from your ULTIMETER 1 " 
Weather Station. Big red numerals are easy to 
read from across the room, day or night. Avail- 
able in 2 sizes, in brushed aluminum or elegant 
solid teak frame. 

ULTIMETER Weather Systems are simple to 
install and easy to use. yet accurate enough for 
the pros. Select the one that best fits your needs 
and budget. 

Wireless displays now available! 

For full details, write or call us TOLL-FREE 
at 1-800-USA-PEET. Or visit our Web Site 
to see and actually try a system: 



www.peetbros.com 



Phone:(732)531-4615 Fax (732) 517-0669 
PKKT BROS COMPANY 



1 308-') 1 2P Doris Ave. 

Our 24th year 



Ocean. NJ 07712 

CI999Pcd Bro 




Now is the time for a Timberline Geodesic Dome. Combining vaulted ceilings with natural light, energy saving! 
of up to 40 r f and an affordable building system. Timberline Domes are perfect for any location. 

Our many designs provide an open, spacious feeling with traditional style. With floor plans ranging from 
m 1 .000 to over 4.000 square feet, you're sure to find one to lit your lifestyle. 

A Timberline Dome can easily be assembled by two people without previous construction 
experience. In fact, over 907r of our customers assemble the dome themselves. Our patented 
Heavy -Duty Connector system and pre-cut. color coded lumber make building a breeze. 

t With all these advantages, , 

Please Send Me The Following Information. 

Ptoniimg Package and Video together S22.00 _ Planning Package: $12.00 _ Video: SI 9.00 
Check . Wn MC :.. Dmoyw Credn Card No: 



isn't it time you discovered the 
great indoors' Our planning 
package includes color photos, floor 
plans, assembly instructions, pricing and 
technical information. Call or send for our 



full color planning package today. 

i-8oo-Dome Home 

or visit US on tht internet at: 

www.domehome.com 



TIMBERLINE 

GEODESICSj 



1 



Ct. 



Stale 



TiirtelineGeMeie- 20 1 5 Blake Street • Berkeley. CA 94704 • (B0OI 386-3466 • (5101 849-44B1 

tat 



Why be dependent on anyone else for water? 

You can drill your own water well! 

Now you don't have to worry about failures in water supply 
systems. You can have your very own self-sustaining source of water. 

Since 1962, thousands of gardeners and homeowners around 
the world have discovered the Hydro-Drill " secret. They drilled their 
own wells! You can too. 

Call or write us today and we'll send you a big, free package of 
information about drilling your own well with the Hydro-Drill"'. 




1 ffl 



Also Available: 

TRADITIONAL 
CAST 

IRON f \ 
HAND PUMP 1 » 

No electricity 1-800-333-7762 

needed! L Ask for Operator 83 T 3 

1 www.decprock.com 



Call Today for FREE 
Water Well Drilling 
Information Package 



Ask about our "How To..." video! 



HeepRo 



ck 



8313 Anderson Road 
Opelika,AL 36801-9700 

□ YES! Send the FREE INFORMATION PACKAGE and the 
illustrated guide HOW TO DRILL YOUR OWN WATER WEIL 

Print Name 

Adda's* 

City/St.ite/Zip 



Phone (must have) 



© 1998 DeepRock 



ULTRASONIC PEST REPELLER 

GUARANTEED TO REPEL RODENTS 



MICE, RATS 
SQUIRRELS 
FLEAS & BATS! 




REPEL 2000 units: used by 
Schools, Health Care Units 
Restaurants, REC, Lawyers J. ' * ) 

USES NO DANGEROUS POISONS 

The REPEL 2000 is the most advanced design available! // 
Is unmatched by my competitor's model ■ enywhere. Its 

powerful jack hammer like sound levels easily exceeds com- 
petitive models by 50 times or mora. Engineered and tested 
in USA. Mfg. by Nat l Pest Control Assoc. member. Used by 
exterminators in their own homes. Over 4,000,000 units 
sold from coast to coast. The REPEL 2000 Pest Repeller is 
KINDER than traps, SAFER than poisons, INAUDIBLE to 
people and non-rodent pets (gerbils, hamsters, guinea pigs 
may be affected). Will not interfere with TV. radio, comput- 
ers or electronic equipment. No chemicals, poisons, insecti- 
cides or lumes. The small size allows for convenient and 
unobtrusive placement. No maintenance. Sift to use any- 
where. Guaranteed to work or return within 45 days for full 
refund (less P&H). Includes a 3 year mfg. warranty. Ideal for 
vacation home, shed, workshop, garage, basement - any- 
place plagued by pests. Meas. 2V4 x 3 ABS plastic, Ivory 
color. Each unit protects 500 sq. ft. costs less than 1 per 
day to operate. Shipped FIRST CLASS MAIL. ONE for $19.95 
plus $4. P&H; TWO for $35.95 plus $5. P&H; SAVE $39,751 
FIVE lor $80. postpaid. Send check/MO, VISA, MasterCard, 
Discover Card - Account t, Exp. Date & Signature to; 
THE WILLOWS, Dept. PR- 623 
136 John Street, Southport, CT 06490-1497 
Charge Orders Call 1-800-770-1155 TOLL FREE 



Learn Moneymaking 
Career Skills! 



Train at home in your spare time for a 
promotion, pay raise, or to start a new 
career or business of your own. You 
can even get your Degree 
at home! Call or send 
coupon to Harcourt 
Learning Direct for 
FREE Information! 




Dept. APCSB9S 

925 Oak Street, Scranton. PA 18515 



Harcourt 
lis Learning Direct 

Send free Facts and color brochure on how I can study at home lor the career I nave 
chosen No obligation Check One Boi Only! 

ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 

BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 

Q 60 Business Management □ 63 Civil Engineering Technology 

□ 61 Accounting □ 62 Mechanical EndneenngTech 
1180 Bus. Mgmt— Martetiw Option 1 65 Electrical Engineering Tech 

□ 81 Bus. Mgmt— finance Option 1 66 Industrial Engineering Tech 

□ 64 Applied Computer Science [ ] 67 Electronics Technology 

— : CAREER DIPLOMA PROGRAMS 

□ 07 High School 
. 390 Bookkeeping 

□ 96 Tax Preparer 

□ 38 Personal Computer Specialist 

□ 27 PC Repair 

□ 22 Wildlife/Forestry Conservation 

□ 23 Medical Office Assistant 

□ 19 Bartender 

□ 55 Diesel Mechanics 
l06 Electrician 
C 79 Electronics Technician 

□ 70 Small Business Management 

□ 25 Gunsmith 

□ 08 Legal Assistant 

□ 389 Spanish - 

□ 33 Motorcycle Repair Technician 

□ 04 Auto Repair Technician 

□ 87 TV/VCR Repair 

□ 58 Private Investigator 

□ 76 Freelance Writer 

□ 39 Medical Transcnptionist 

□ 84 Pharmacy Technician 



'Certificate Programs 

Name 

Street 

City/State 

Phone ( 



n 15 Home Inspector 
C 31 Professional Locksmithing 

□ 72 Appliance Repair 
y83 Wetj Page Designer 

1 05 Computer Graphic Artist 

□ 85 Drattmo 

□ 54 AutoCAD $ 

□ 89 Small Engine Repair 5 

□ 148 On/wall Installer & Finisher 

□ 151 Plumber 

□ 152 Mason 

□ 158 Auto Body Repair Technician 

□ 381 Medical Insurance Clerk 

□ 102 Professional Landscaper 

□ 104 Carpenter 

□ 384 Furniture & Cabinet Maker 

□ 145 Home Remodeling and Repair 

□ 103 Auto Detailer 

□ 383 Occupational Therapy Aide 

□ 387 Telecommunications Tech 
COMPUTER PROGRAMMING 

□ 01 Programming in BASIC 

□ 82 Java' 

□ 69 COBOL' 

Age 

Apt. # 

Zip 



1-800-572-1685 ext. 4114 

Call anytime, 24 hours a day, 7 days a week. 
OR MAIL COUPON TODAY! 

_ ^^^h^rcoi£t-j^nmcj:om_ _ 



Give the Gift They 
Can Open All Year 




• Swing and Slide gate low voltage systems for the 
Do-lt-Yourselfer and the PROfessional installer. 

• Battery maintained by transformer (included) or solar panel (optional). 

• Easy installation on all types of gates: residential, farm and light industrial 
- tube, iron, vinyl and chain link. 

m mB09 gid/pro 

-ATE nm I I II - 1 




E-Z GATE OPENER 



AUTOMATIC GATE OPENERS 



For information on our do-it-yourself and professional lines of operators call 
1-800-543-GATE(4283) or check out our web site at www.gtoinc.com 




UP! 



Hear what you've 
been missing! 



I could not believe my ears!" 

Leonard Feldman - AUDIO magazine 

STAY award-winning technology creates incredible 
Theater Sound for your 2- or S-speaker system 

Lasily attaches to your EXISTING stereo receiver to 
surround your home iu pure, cinema sound 

Compact unit instantly transforms your TV VCR. CD. 
DVT), Satellite or Video games into Sound All Around 

/ Theater2000 ™ / 

by Spectrum Research 

Visit www.TheaterSound.com or call toll free (877) 857-3484 



ONLY $159.95 
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MOLDS i 






for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, j 
prices and production trade J 
secrets from the world's /C 
largest mold manufacturer K. 


Q 


Book 
only 

$10 


CONCRETE MACHINERY CO., INC. 


| P.O. Box S99, Hickory. NC 28603 



NORTHEAST SHELTERS - Quik-Shelter™ 




Commercial - Industrial - Home & Farm 
WE HAVE A SUPERIOR SHELTER 
THAT NO OTHER COMPANY OFFERS 

We also manufacture screen houses, greenhouses and canopies 

AFFORDABLE! PORTABLE BUILDINGS 

1-800-932-9844 

'EXCLUDES ANCHORS > FREIGHT 
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1-800-343-3810 



TIRED OF BEING CONSIDERED SHORT? Try 

our quality leather footwear with the 
HIDDEN height increaser inside the shoe ONLY 
YOU WILL KNOW THE SECRET ! Look like 
ordinary shoes. Will make you up to 3" TALLER 
depending on the style. Over 100 styles to 
choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfort- 
able. Discreet packaging. Sizes 5 to 12. Widths 
B to EEE. In business since 1939. MONEY- 
BACK GUAR ANTEE! Call or write for your 
FREE color catalog, www.elevatorshoes.com 
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ELEVATORS* 

RICHLEE SHOE COMPANY, DEPT. PS9D 
P.O. BOX 3566. FREDERICK, MD 21705 
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To advertise in Popular Science Showcase call Gena Honigman at 508-829-9900. 



Make 3-D Movies with Your Camcorder! 



The Nu-View® SX-2000 is an electro-optical adapter 
that, when attached to your camcorder, produces 
stereoscopic three dimensional (S3D) video recordings. 
The amazing out-of-the-screen S3D effects you create 
can be viewed using our 
Nu-Shades" glasses 
on any standard television. 
Nu-View® Is the next best 
thing to being there. 



Only $499.00 (+ SSH) 



lai (aju! vioeo recoraings. 
en S3D effects you create 



is 

Believing! 

3-D Video, Inc. * 
P.O. Box 40960 Santa Barbara, CA. 93140 
1-888-883-3843 www.UivUeo.com 



Make s 25 to $ 100 per hour 




with 

Yes. it s really possible by making and 
selling blight, colorful Badge-A-Mimt 
buttons. Buttons are proven money- 
makers at (airs, flea markets, con- 
ventions, or anywhere people 
congregate. They re fast and easy 
to make with Badge-A-Minit - 
and inexpensive! 

Order a Starter Kit for only 
S29 95 |IL residents add 
S1 87 tax) or send for a FREE 
catalog. "FREE shipping via 
ground service! 



Badge-A-Minit. Depl.PSI 299. P 0. Box 800. LaSalle. IL 61301 

CALL 1-800-223-4103 



• Telescopes • Binoculars • Biology • 

c 
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If you 

love 
science 
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SCIENiIIICS 



Call 1-800-728-6999 ext. 811 
for a free catalog. 

Edmund 
Scientific 

SCIENTIFICS CATALOG DIVISION 

Dept. A991C811. 101 E. Gloucester Pike 
Barrington, New Jersey 08007-1380 
E-mail us at: scientifics@edsci.com 
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• Binoculars • Biology • Consumer Optics • 




t Molt Mot 911 Incredible plans, lost secrets, 
ITICIl mCldl. forgotten how-io, and 

• Machine Shop! s, : a r 8e , b °°, , ; s!R f q " e H s,a 

U . . _ r catalog! Melt metal! Be a 

• HyClr09 O n! machinist, blacksmith, mad 
_ LI-.-, JI.WI ientist! Make neon 

• nomesteaaing! ■ r ew,nd motors. 

s Cnriinpcl ( '''' high power from auto alterna- 
J* *J. , * tors and generators. Run your car on 

• RaQIO! coa ' flnc ' e ' ec,r ' c ''y- Build a working 
_ . - solar cell, shortwave radio, robot, Tesla 

• TGSia* 1 more! Make booze, soda pop, mag 
m fhOHlietnil r "' ls - chemicals, embalm 

Uieiulauy* corpses! Homestead! Mold 

• MllCh M0re! plas " c! Al'hookshighestqual- 
" ,HMI jty! Guaranteed! Fast service! 

BIG CATALOG! WRITE TODAY! • FAX 81 5/935-5477 

Send Your Name and Address to 

M^i Technical Books! 

Box 538-WD2, Bradley IL 6091 5 
http://www.lindsaybks.com 



SINGERS'.ZZVSg A> 

Unlimited. Low Cost. Instantly Available 
Background Musk from Original Standard 
Recordings! Does Everything Karaoke does... |^^B W 
Betlci jiid gives vou the .^iiW^^ *~^^mi^ 

Thompson vocal Eliminator"' fHR^V I ' 

Free Brochure & Demo Tape. -Zjr^^r 
LT Sound Dept PS-1 f JB / 

7980LTParkv.av:Uthonia.GA3005ar i gm. / V.B«, 
Internet - httpV/ LTSound.com TW ^^T' 
24 Hour Demo Info Request Une ( 770)482-2485-Ext 60 
When You Want Something Better Than Karaoke.' 



What's 
In Your 
Water? 



WATERWISE 



Home 
Purity 

Simple Home Appliance 

GUARANTEES 
Pure Drinking Water / 

• Guaranteed Peace of Mind 
Guaranteed Convenience 
Guaranteed Consistent 
• Guaranteed, Period. 
tmw.waterwise.com j 
FREE Catalog 



• Furnace heats in 
"power outages" 

• Heats entire home 

• Oil & Gas backup 

• 20 year warranty 

• Super Efficient 

• Since 1972 

Wood Stoves by Earth Stove 
Vermont Castings - Heatilator 



Charmaster® 

2307 C HIGHWAY 2 WEST 
GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 
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aU **** p 
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Quality a nd Value Since 1931 

E? 



Stairs 



Oak Spiral Stairs 




•Diameters 3'6" to 7'0" 
•Kits or Welded Units 




•Diameters 4'0" to 6'0" 
•All Oak Construction 



. I Shown 5' diam. wil 

I optional bran 

I in-between spl 

I and scroll liead 

•Diameters 4'0" to 6'0" 
•Weight Saving Cast Aluminum 



All kits available in any floor-to-floor height and BOCA/UBC code models. Made in the I'.S.A. 



Call for the FREE 32 page color catalog: 

1-800-523-7427 Ext. PS99 

or visit our Web Stic at http://www.thciroiishop.com 
Showroom/Warehouse Locations: 



BcoonBO, PA (610) 544-7100 
Ontario, CA (909) 605- 1 000 
Sarasota, FL (941)923-1479 



Houston, TX (713)789-0648 
Chicago, IL (847)952-9010 
Stamford, CT (203)325-8466 



Please send me the FREE 32 page color catalog: 
Name 



Address_ 
(in 



State 



Zip 



Mail to: I he Iron shop, Dept PS99 Hov 5-T. 
100 Reed Rd.. Broomall. PA 19008. 



The Leading Manufacturer of 
Spiral Stair Kits™ 



THE IRON SHOP 
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Alien Crossfire 

Alpha Centauri's original inhabitants are back. The humans are 
caught in the middle. With new technologies, new features and 
7 new factions, can you survive? Call to Action: Download the 
Demo at www.Aliencrossfire.com. 

p3E 
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Intel AnyPoint 

Now you can connect all your PC's to one Internet account 
simultaneously. Plus share any printer, file or drive from any 
PC in the home. Toll free 1-877-649-5817 orwww.intel.com/ 
anypoint. 

Inter AnyPoint 

Home Network 



00 



Wrap up your holiday shopping instantly 

Just what you've always wanted. A way to give gifts that's as 
personal as it is instant. Introducing GiftSpot.com. 
Personalized gift advice and gift certificates - all 
delivered online. 



giffspot. ; com 




The 

Unofficial 
Guide to 



LEGO <, 
MIXDSTORMS 
Rol )OtS 



OREtlY- 



Take your LEGO™ MINDSTORMS™ 
Robots to the next level 

With the unofficial Guide, you'll learn to build things never 
imagined in the official manual! http://www.oreilly.com/ 
catalog/ Imstorms/resources/index.html. 1-800-998-9938 
to order, or check your local bookstore! 



O REILLY 




Advertisement 



1999 Holiday Gift Guide 





Take control of the Concorde 

Microsoft Flight Simulator 2000. Experience 10 aircraft 
including the Concorde, rich 3D scenery, up-to-the-minute 
downloadable weather and over 20,000 airports to land in. 
Take off at http://www.microsoft.com/games/fsim 
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Transformer 17 No more battery changes... ever! 



$185 

on MfeM S**p 



♦250 

on lit'mtum 
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VOMCNTUM WATCM ( OnPOHAI ION 

CAll TO OKOfR! 1.600TM.1MO www.mwcdlfccl.com 




Command What is Yours. The secret language of Os and Is revealed 

Conquer What is Not. For everyone who's ever wondered about the secret inner life 

You decide who will win on a revolutionary new battlefield, of computers and other smart machines. CODE tells a story 

with new high-energy weapons and defenses. Then go online we can all understand, 
to become the Supreme Commander at Westwood Online, 
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Agfa ePhoto CL50 

Agfa's ePhoto CL50 produces print-quality photographs with 
1.9 million pixels. It features sound annotation, panoramic 
and burst modes, optical viewfinder and LCD with unique 
SunCatcher feature. 



AGFA<£> 



Gillette _ 
MACHj 




Gillette Mach3™ 

Gillette MACH3™ gift set includes the full range of high- 
performance shaving products - a MACH3 razor, Gillette 
Series shave Gel and After Shave Splash. 



■i 





Gillette 




MysV Masterpiece Edition 

The best-selling computer game of all time has been 
revamped with stunning 24-bit color, digitally remastered 
audio and video, and a proprietary DigitalGuide™! help 
feature. 800-973-5111 or www.mystworlds.com. 





Easy CD Creator 4 Deluxe 

Easy CD Creator 4 Deluxe goes way beyond the software that 
came with your CD-Recorder! Now it's easier than ever to 
create audio CDs and backup CDs, access music on the internet, 
fine tune your music tracks, enhance photos and videos like 
a pro, and create your own CD labels. 



adaptec 
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TECHNOLOGY UPDATE 



AC and DC power. . .anywhere, anytime 

PowerPAC is the rechargeable power source that operates TVs, laptops, lights, cordless phones 
and can even jump-start your car. 



The PowerPAC 
provides 12-volt 
power to any DC- 12V 
electrical appliance... 

• Televisions 

• Air Compressors 

• Cellular Phones 

• Vacuum Cleaners 

• Radios 

• Kitchen Appliances 

• Laptops 



^^^^ If the Y2K problem is going to 
cause power outages, then 
I've had plenty of training. 
^^^^■^^^ My power went out 

5^ /^7-^ five times in the last 
* " ^P^P^ year, so I've become 

pretty adept at deal- 
ing with it. The one 
thing I couldn't deal 
with, however, was 
the loss of power for 
some essentials like 
lamps, TVs, my com- 
puter and cordless 
phones. I'd rather not 
deal with the expense, 
not to mention the 
noise, of gasoline gener- 
ators. I'd also like to 
avoid the expense and 
hassle of having 400 
different types of bat- 
teries around. Recently, I found the perfect 
solution to the problem. PowerPAC provides 
AC power that can operate lights, TVs, cord- 
less telephones and even fireplace fans in the 
event of a power disturbance. 
Don't get caught powerless. Whether you 
are a homeowner, RV owner, camper, boater 
or anyone who needs dependable, indepen- 
dent power. PowerPAC is a compact, 
portable and rechargeable power source. It's 
perfect for providing backup AC or DC 
power at home or at work in the event of a 
power outage. It's also ideal in situations 
where there is no utility service available or a 
conveniently located outlet. Whether you are 
camping, boating, on 
the road, at a job site 
or simply working 
in your backyard, 
PowerPAC gives you 
portable power any- 
time you need it. The 
AC inverter is built 
into the unit, so you'll 
never have to worry 
about converting 
from 12 volts. 
Don't go anywhere 
without it. With the 
included cables you 
can also use Power- 
PAC to jump-start a 
car, truck, boat or any 
vehicle with a 12-volt 
battery system. From 
PowerPAC's DC 
socket you can oper- 
ate a wide variety of 
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Power when you need it most 

You can use the PowerPAC to run youi automotive, RV, marine 
and other DC accessories. . .or it con even jump-start your car's 
dead battery! 

PowerPAC can be recharged from the 1 2-volt outlet in your car, 
RV, or boat power outlet while enroute, or from a solar panel. 



12-volt DC-powered 
products like a cellular phone or air com- 
pressor. The system is designed for compact 
portability, so you can take with you wherever 
you go. It includes a high-quality, recharge- 
able, sealed 12-volt DC battery rated to 18- 
amp hours. It also features a 300-watt inverter 
that converts 12-volt DC battery power to 
115-volt AC power. The high power DC con- 
nector allows use of the specially designed 
cables for jump starting a vehicle or connec- 
tion to an external 
battery to extend 
operating times. The 
AC charger incorpo- 
rates TrueCharge™ 
technology with 
multi-step design for 
efficient charging and 
maximizing battery 
life. Through the DC 
socket, PowerPAC 
can be fully recharged 
from a vehicle in less 
than two hours. 
Special risk-free 
offer. Designed and 
built for reliable oper- 
ation, PowerPAC is 
backed by a one-year 
limited warranty and 
Comtrad's exclusive 
risk-free home trial. If 
..you are not completely 




When the power goes out, you can 
still run your AC appliances and 
equipment 

• Radios/TVs 
•Cordless Phones | 

• Fans 

• F"ax Machines 

• Stereos 

• Computers 

• Emergency Lighting 

Use FowerPAC for home power backup 
during an emergency or for recreation 
and leisure. 

satisfied for any reason, simply return it 
within 30 days for a full "No Questions 
Asked" refund. 



Deluxe PowerPAC $199.95 $14 .95 S&H 

"Pac" includes: Portawattz PowerPAC, Jump-start cables. 
AC Charger and DC charge cables. 

Please mention promotional code 7191-16875. 
For fastest service, call toll-free 24 hours a day 

800-992-2966 



To order by mail, send elieck or money order for the total amount 
including $&H. To cliarge it to ytmr credit card, enclose your account 
number and expiration date. 

Virginia residents only — please include -J.5% sales tax. 




— comtrad 

industries 

2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23112 



TIMES MIRROR MAGAZINES is pleased to offer a Retail Display Plan 
available to all retailers interested in earning a display allowance on 
Popular Science. To obtain further details and a copy of the formal agree- 
ments, please write to Warner Publisher Services, RDA Department, 
9210 King Palm Road, Tampa, FL 33619. Under the Retail Display Plan, 
in consideration of your acceptance and fulfillment of the terms of the for- 
mal contract, you will receive a display allowance on each copy of Popular 
Science sold by you. This plan will become effective with all issues deliv- 
ered to you subsequent to the date your written acceptance of the formal 
Retail Display Agreement is received and accepted by our company. This 
offer is valid in the United States and Canada only. 




merica's Best Value In Golf Instruction 

Ri'sort Golf Schools 



ARIZONA • NEVADA • PALM SPRINGS 

Courses as beautiful as they are fun to play. 
Never more than 4 students to 1 instructor. 
Computer driven, latest video technology. 
On-the-course training. 
Extensive student instruction manual. 
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Call Today For Your Official Guide 

to the Best Golf Schools and Stay & Play Vacations 

1.888.389.1222 

1.602.914.4888 or visit www.resortgolf.com 

2,3,4 and 5 Day Schools Available at some of 
America's highest rated golf courses. 
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GOLF SCHOOLS 
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Rabinow Remembered 



JACOB RABINOW, retired National 
Institute of Standards and Technology 
engineer and prolific inventor, died 
of cancer on September 11, 1999, at 
Sibley Memorial Hospital in Washing- 
ton, D.C. He was 89 years old. Rabinow 
patented more than 200 inventions 
throughout his lifetime; in April 1998, 
he received the prestigious MIT-Lemel- 
son award, which cited him for a life- 
time of achievement in invention. 

It was about that time that I first 
met Rabinow at his home in Bethesda, 
Maryland, to profile him for Popular Sci- 
ence ["Gadget Master," Aug. '98]. It was 
pouring rain as my taxi lurched onto 
his driveway. Umbrella in hand, Rabi- 
now stepped out of his custom-built 
home to greet me. We chatted while he 
gave me a tour, explaining why his 
daughters' rooms were built to be mir- 
ror images of each other, and other 
such design details. From the moment 
we met until we parted some 5 hours 
later, Rabinow tirelessly entertained me 
with his stories of inventions — includ- 
ing the first magnetic computer disk, 
the first automated letter sorter, and a 
proximity fuse for guided missiles. 

He was still working on a pickproof 
lock and a few other patents when I 
left him that day. When I asked what 
motivated him to invent, he said, "I 
never made much money off of my in- 
ventions, but I lived comfortably and 
did what I always wanted to do." Who 
need ask for more? — Gunjan Sinha 



Continued from page 124 
and DVDs is in the size of the pits 
and the width of the grooves. DVDs 
have much smaller pits and grooves 
than CDs, so more rings can fit on a 
DVD. That means that more data 
can be stored on them. 

Where does NASA get the liquid 
oxygen and the liquid hydrogen for 
the fuel that powers the space 
shuttle into orbit? 

Marion Rappa 
Harrison Township, Mich. 

IT TAKES TWO convoys of tankers 
to deliver the liquid hydrogen and 
oxygen required to get the space 
shuttle into orbit. Liquid oxygen 
comes from Praxair Inc., a plant 
near the Kennedy Space Center in 
Cape Canaveral, Florida. 

Sixty highly insulated 4,400-gal- 
lon tankers empty their liquid oxy- 
gen cargo into a huge insulated 
sphere near the launchpad. Approxi- 
mately 142,000 gallons of the minus 
297. 3°F liquid end up in the top 
section of the shuttle's external tank. 
Interestingly, the other 100,000 gal- 
lons or so boil away during delivery, 
storage, and filling. 

The liquid hydrogen comes from 
an Air Products and Chemical Inc. 
plant in New Orleans. Fifty or more 
10,000-gallon tankers with even 
more insulation make the long trek 
to deliver the ultra-cold liquid hy- 
drogen to another sphere at the 
launchpad. Nearly 386,000 gallons 
go into the bottom section of the 
external tank. At minus 423. 2°F or 
lower, liquid hydrogen is less than 
40° F from absolute zero. <► 



QUESTIONS FOR FYI? 

We answer your most frequently asked 
science and technology questions in the 
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the best prices, and no neck-ties ever. 
All in blazing full color. 
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Pro Laser Level 

Professional laser 
level lets you 
hans shelves 

or frame a house or deck without 
a helper. OTI-328-4 $49.95 
Tripod, #A-160 $24.95 
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Teleguarder Privacy 
Controller 

Teleguard Detector not 
only tells you when your 
calls are monitored, it 
stops taps and bugs 
cold, too! 
#CL-208 $119.95 
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TECHNOLOGY UPDATE 



Make your cell phone "hands-free". . . 
in seconds! 

Navigator Hands-Free Kit"" turns your cell phone into a speaker phone, powers and charges, and moves between 
cars without expensive adapters or installation. 



It's a fact, more and more 
automobile accidents are 
being blamed on the use of 
cell phones while driving. The 
problem has become so bad 
that many states have made it 
illegal to use a phone while dri- 
ving, unless it is equipped with 
a hands-free speakerphone. 
Until now, if you wanted to 
purchase an adapter for your 
car, you were forced to buy one 
from the phone manufacturers 
or cell phone carriers. Now, 
there's a great new product that 
lets you keep both hands on the 
wheel while using your cell 
phone: the Navigator Hands- 
Free Kit™. 

No more dangerous driving. 

Chances are, you've seen peo- 
ple driving down the road, 
cradling a cell phone on their 
shoulder, as they try to carry on 
a conversation while navigat- 
ing traffic. With the increasing 
number of cell phone users on 
the road, the problem has gotten progres- 
sively worse. You've seen them, drifting 
across the center line while they're talking 
on the phone. For that very reason, some 
states have enacted legislation banning the 
use of cell phones in cars, unless they are 
operated hands-free. Now, there's a great 
new way to carry on conversations that's 
safe, convenient and affordable. The 



Why pay your 
cellular carrier for 
expensive adapters? 



Hands-free 

..•speaker 

Adjustable 

power source 




Volume 

..-•control 



•Microphone 



Navigator Hands-Free Kit is a snap 
to install and incredibly easy to use. Now 
you can turn your cell phone into a car 
speakerphone. This enables you to keep both 
hands on the wheel while using your 
Motorola or Nokia cellular phone. No more 
cradling the phone between your ear and 
your shoulder... and no more dangerous one- 
handed driving. 

Installs in seconds. Simply plug the DC 
adapter into your car's cigarette lighter and set 
your phone in the cradle. A special connector 
in the base recharges your phone, saves your 
battery and converts your conversations to 
speakerphone mode. The speaker at the top of 
the cradle provides your in-car audio and the 
microphone at the bottom captures your voice. 
The unit also features a built-in volume control 
and an adjustable swivel connector between 
the cradle and the DC plug for perfect posi- 
tioning in almost any vehicle. 

Why pay hundreds of dollars? Service plans 
are not the only way that cellular phone 
companies generate their explosive profits. 
Accessories are a major source of profit for 
these firms, and they want to keep it that 
way. They would like to sell you their 



hands-free adapters, chargers 
and power sources separately. 
Then, they would like for you to 
pay their technicians to install 
these products in your car. They 
pull up carpet, remove molding 
and install permanent wires in 
your vehicle. This all-in-one unit 
goes with you from car to car. All 
you have to do is plug it in. 

Try it for yourself... risk-free. 

There's no reason to endanger 
the safety of you and your passen- 
gers. Now, anyone can turn their 
cell phone into a hands-free 



JUST PLUG IT IN AND 
YOU'RE READY TO GO! 



No installation 
required. You simply 
plug the holder into 
your car's cigarette 
lighter and place 
your cellular phone 
in the charger. You 
can enjoy a clear con- 
versation and keep both 
hands on the wheel. 

speakerphone in seconds. The Navigator 
Hands-Free Kit comes with a one-year manu- 
facturer's limited warranty and Comtrad's 
risk-free home trial. If you are not completely 
satisfied for any reason, return it within 90 
days for a full "No Questions Asked" refund. 

Navigator Hands-Free Holder/Charger 

$69.95 $5.95 S&H 

Please specify Motorola StarTAC or Nokia 
6100/5100 series. 

Please mention promotional code 6951-16876. 
For fastest service, call toll-free 24 hours a day 

800-992-2966 



To order by mail, send check or money order for the total amount 
including S&H. To charge it to your credit card, enclose your 
account number and expiration date. 

Virginia residents only — please add 4.5% sales tax. 

— comtrad 

ndustries 

2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23112 




THE FACTS 
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CHILDREN'S stories 
. such as "Little Red 

^ i Riding Hood" and 
Mr t "The Three Little 
JjJ^RH^ - Pigs" have de- 
picted wolves as 
destructive, fright- 
ening creatures 
' roaming the wild. 
.% / £h Movie portrayals of 
violent and danger- 
ous werewolves have also damaged 
the reputation of wolves. In real- 
ity, these animals are social, nur- 
turing creatures that often spend 
the better part of their day playing 
with and tending to their young. 
— compiled by Becky Orfinger 



CANIS LUPUS, THE GREY WOLF, IS 
the largest member of the canine 
family. While the distinctions be- 
tween wolves are still debated in 
scientific circles, there are two recog- 
nized species of wolves: corn's lupus 
and canis rufus, the red wolf. 

Pack sizes vary from a pair to 

perhaps 15 individual wolves. It 
seems that the size of prey affects 
pack size, however — so a larger 
pack is not uncommon if, 
say, moose is regular fare on 
the wolves' dinner menu. 
Smaller prey or scarcity of 
food brings a corresponding 
decrease in pack size. 



WOLVES CAN RUN AN AVERAGE 
speed of about 25 mph over 
a distance of several miles. 
They are capapble of hitting 
35- to 40-mph speeds in 
shorter bursts, however, such 
as when pursuing prey. 



The grey wolf had one of the 

widest distributions of all mammals 
on the planet. It once roamed North 
America, Europe, and Asia, but years 
of persecution have reduced its num- 
bers significantly, especially in Europe. 

IN ALASKA, THE NORTHWEST TERRI- 
tories, and the former Soviet Union, 
the grey wolf has a thriving popula- 
tion. In the Northwest United States, 
however, the grey is almost extinct, 
with a population of perhaps 30. Far- 
ther south in the United States the 
grey has disappeared completely. In 
Mexico, researchers speculate that 
fewer than 10 greys survive. 

The grey wolf became extinct in 

England about 1486; it disappeared 
from Scotland in 1743 and from Ire- 
land in 1770. 

ADULT WOLVES EAT AN AVERAGE 
of 57? to 13 pounds of food a day. 

The life span of a wolf can range 

from 9 to 14 years. A lone wolf in the 
wild is rare. 

THE LARGEST WOLVES MAY TIP THE 
scales at close to 175 pounds, al- 
though 80 pounds is considered aver- 
age. The smallest may weigh only 30 
to 45 pounds. 
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THERE'S A LITTLE RACER IN ALL OF US. 





IF YOU WANT TO HELP YOUR CAR ACHIEVE ITS 
MAXIMUM PERFORMANCE, POUR IN NEW, IMPROVED 
STP* SUPER CONCENTRATED FUEL INJECTOR 
CLEANER. NOW WITH TWO THIRDS MORE CLEANING 




AGENTS THAN BEFORE, ITS FAST CLEANING 
FORMULA WORKS BETTER TO HELP REMOVE DEPOSITS 
THAT MAY HARM YOUR CAR'S PERFORMANCE. AND 
HELPS LET YOUR INNER RACER OUT. 
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Why does the room seem to keep 
rotating after I've stopped spinning 
in circles? 

slaggers@yahoo.com 

AFTER YOU STOP your body from 
spinning, the perilymph, or fluid in 
your inner ear, keeps swirling around 
for a few moments, just as soup in a 
pot keeps swirling for a second or 
two after you stop stirring it. That 
small amount of fluid causes tiny 
hair-like sensory cells that line the 
bottom of the inner ear to bend in 
the direction of the swirling, much 
like seaweed on the ocean floor tilts 
in response to current. It takes a 
few moments for the perilymph to 
come to a standstill and for the sen- 
sory cells, called cilia, to return to 
their upright position. That lag time 



is what gives you the odd percep- 
tion that the room is spinning. 

The normal position of the cilia 
at rest is upright. When the cilia are 
tilted in one direction, as from spin- 
ning, the mechanical energy of spin- 
ning is converted into electrical 
energy. These electrical impulses 
travel from the cells through the ner- 
vous system to the brain, where they 
are interpreted as circular motion. 

A dancer or figure skater per- 
forming a spin keeps her eyes fixed 
on one point in the distance during 
each revolution until the last possi- 
ble moment. Her head is the last 
part of her body to make the turn, 
and she immediately refocuses her 
eyes on the same spot as soon as 
her head comes around the circle. 
Her perilymph doesn't get enough 
momentum to swirl in a circle, pre- 
venting, or at least lessening, the 



HOW IT WORKS 



Mirage 



A A 

ACROSS BAKED TERRAIN on a blistering hot day you see a glistening pool of 
water. As you approach, it disappears. You've experienced one of the most famous 
types of mirages and one of the most dramatic of optical illusions. Add the reflec- 
tion of a palm tree in the water and you'd have an imaginary oasis. — Bob Sillery 
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Q In extreme heat, air near 
the ground Is warmer than the 
air above It, causing some light 
waves to bend or dip and then 
curve back up to your eye. 



sensation of dizziness and the per- 
ception that the room is spinning. 
And that's a good thing, too. It 
wouldn't be very graceful for a 
dancer to stagger offstage after the 
grand finale! 

How does a DVD disc hold so much 
more data than a CD? 

J_chun@pacbell. net 

IN MANY WAYS, CDs and DVDs are 
identical. They are the same size 
and store data in grooves as a series 
of pits. Upon playback, a laser scans 
each groove and is reflected in a dif- 
ferent way, depending on whether it 
hits a pit or another part of the sur- 
face. These variations in light are 
then translated into the ones and 
zeros of a digital signal. 

The difference between CDs 

Continued on page 129 




^ Slight varia- 
tions In air tem- 
perature near 
the ground also 
cause a shim-, 
merlng reflec- 
tion of the sky, 
which looks like 
a pool of water. 



Direct strays 




9 Your mind perceives the bent 
waves as arriving from a path below 
the ground, and "sees" a mirror-image 
of, say, a palm tree in the distance. 
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it works, NASA will contract with a manufacturer to pro- 
duce a series of CRVs. But under current schedules, the 
first CRV won't be docked at the station until early 2003 
at the soonest. Until then, if a permanent crew stays aboard 
ISS, it must have a Russian-provided Soyuz on hand. 

NASA may also have to come up with a replacement 
for Russia's unmanned Progress freighters, which were sup- 
posed to provide regular cargo service to ISS and bring up 
fuel to keep the station from gradually slipping out of or- 
bit and burning up. 

"Step 2" in the contingency plan NASA sent to Con- 
gress in October 1998 is to modify the rocket propellant 
plumbing in space shuttles so as to be able to use extra fuel 
to reboost the entire station while the shuttle is docked 
["Shuttle Gets a Boost," Aug.]. This will cost $90 million. 
Although using the shuttle for this function is very ineffi- 
cient — the thrusting must raise the orbit of both the sta- 
tion and the 100-ton shuttle, then later lower the shuttle 
by an equivalent amount — it is essentially "free" because 
it relies on fuel reserves left over from the shuttle flight. 

NASA also proposes building a new Propulsion Module, 
at a cost of $350 million, not including the shuttle flights 
required to launch and service it. The earliest possible 
launch date for this module is February 2002. 

Without the promised Progress missions, NASA has bud- 
geted additional shuttle flights that will haul supplies up to 
the station. NASA insists that each flight will cost only 
$100 million, contrary to the widely accepted value of 
$500 million per launch. Additionally, NASA anticipates 
the outright purchase of Russian supply missions, but no 
cost estimate has been given. (Most outside experts put 
the price of a single Soyuz or Progress launching at about 
$75 million.) In the long range, NASA plans to encourage 
the development of European and Japanese unmanned 
supply vehicles— at no cost to the United States but at a 
price tag of up to half a billion dollars for its partners. 

Under the "official" NASA space station plan, the year 
2000 will see 10 Russian launches to support ISS. That's 
twice the highest launch rate of any year in the past decade 
and assumes no flights to Mir. NASA has contingency plans 
for what it calls a "minimum Russian support scenario," 
which consists of three Progress and two Soyuz launches 
per year (that is, their entire current production capacity). 
That would reduce station power by 5 kilowatts and reduce 
propellant supplies by about 2 tons per year, requiring an 
additional two shuttle flights per year to compensate. 

Popular Science has obtained the presentation 
charts from an October 1998 NASA briefing on ISS con- 
tingency plans, given by Mission Integration Manager 
Keith Riley. They graphically illustrate the quandary that 
NASA has put itself in, because even the page titled No 
Russian Program Support assumes that there will be con- 
tinuing Russian participation. 

In this worst-case scenario, the Russians drop out com- 
pletely in 1999. However, NASA must still depend on Rus- 
sia's Mission Control Center in Moscow to operate the 




Zarya section of the station. Somehow NASA expects to 
find a way to persuade the Russians to keep up their con- 
trol activities until the ICM can be launched. 

What if they don't? That merely means the loss of 
Unity, the one U.S. module attached to Zarya. NASA al- 
ready had developed contingency plans for the loss of the 
module during launch, and they could be quickly imple- 
mented. There is a spare unit, a "structural test article," 
which could be made flight-ready in about a year. Station 
assembly could be resumed by mid-2000. 

According to Riley's presentation last October, the 
other two critical replacement items are the Propulsion 
Module and the Crew Return Vehicle. Since there would 
be no way for any long-term crew to evacuate the station 
prior to the delivery of the CRV in 2003 or later, astro- 
nauts would never stay onboard, and so there wouldn't be 
any need to deliver a U.S. -built life support module until 
about that same time. 

In the end, NASA has painted itself into a corner. The 
agency can handle more delays, and it can handle the loss 
of Russian logistic support flights. But without the deliv- 
ery of Zvezda and without the open-ended availability of 
semiannual Soyuz launches to keep a bail-out capsule at- 
tached to the station, NASA is faced with a three-year de- 
lay in leaving a permanent crew aboard the station. Making 
matters worse, NASA is reported to be behind schedule 
in readying its U.S. Laboratory module for a scheduled 
April 2000 launch, and a planned shuttle mission to service 
the station has been postponed to mid-February because 
of wiring damage discovered on a shuttle flight last July. 

The potential impacts of a prolonged delay in assem- 
bling the space station are staggering. They range from 
lost research opportunities to lost international support, 
and perhaps even program cancellation. So NASA has re- 
alized it must pay any price to keep the Russians onboard 
through the launch of Zvezda and then for several years 
of Soyuz launches. And the Russians know it too. The only 
issue remaining to be decided is how much American 
money will be transferred to the Russian Aviation and 
Space Agency, and what the official invoices will say. <^ 
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SOMEWHERE, GEORGE HAD MADE A MISTAKE. His Catalan opening had been flawless. Yet, somehow, 
his opponent had forced his retreat and now held him in check. With his only remaining rook lured out of position and pinned, 
the situation appeared hopeless. This isn't Chessmaster, he thought, there is no replay option in this game. His mind 
raced back to the magnificent chess sets of Chessmaster. The lessons learned. The gambits and endgame strategies. 
The Chessmaster opponents against whom he had matched wits and sharpened his game, as he progressed through 

tutorials in various levels. The voice of the Chessmaster, coaching him. And suddenly, in his hour of need, he heard 
the voice again: "Counterattack in the center... N-Q4." Why hadn't he seen it before? 
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its own life support system until 2002. NASA has looked 
at extending the shuttle's capability to stay docked to the 
station from the current eight days up to 30 days, but the 
results were not encouraging. 

Even if NASA could speed up the development of a life 
support module for the crew, how would they get home in 
the event of an emergency? Currently, the only manned 
vehicle capable of long-term missions to the station is Rus- 
sia's three-man Soyuz capsule. NASA originally planned to 
have one Soyuz launched to the station every six months, 
to support a three-man permanent crew, as an emergency 
rescue vehicle. Later, the Soyuz lifetime would be extended 
to 12 months, so two Soyuzes would always be available, 



and the station crew could be expanded to six people. 
The concern now is that Russia may not be able to de- 
liver the Soyuz vehicles it promised. 

Since the Soyuz is cramped (among American astro- 
nauts, about half can't even fit into its seats) and makes a 
rough landing (not good for medical emergencies), NASA 
has long been interested in developing a larger, gentler 
Crew Return Vehicle, or CRV. A special team at NASA's 
Johnson Space Center is now designing, testing, and 
building a CRV prototype called X-38, NASA's first new 
manned space vehicle in a quarter century. 

NASA plans to deploy an unmanned X-38 from a shut- 
tle in late 2000, to demonstrate a re-entry and landing. If 




The End Is Near for Mir 




ONE REASON Russia has had trouble funding the construc- 
tion of the International Space Station is because the Rus- 
sians have been reluctant to part with their 13-year-old Mir 
space station. Maintenance and supply missions to keep 
Mir flying have occupied spacecraft, crews, and other re- 
sources that could instead be devoted to ISS. 

Deorbiting Mir is risky. It's big, it's shaped all wrong, 
and nothing like it has ever been brought down from space. 
Mir is 130,000 pounds of laboratory and habitat modules, 
giant solar panels, and docking adapters. Its labs contain 
12 tons of scientific equipment, including a heavy and well- 
insulated high-temperature furnace. 

There are only two ways to get the space station out of 
orbit. The safest method is to deorbit Mir one piece at a 
time. Cosmonauts would undock each section and attach a 
retrorocket pack to it. After the piece was moved a safe 
distance away from Mir and the cosmonauts were back in- 
side the station, commands from the ground would fire the 



i I he station's orbit gradually decays 
on i a period of several months to 
a year (it slowly loses speed and 
begins dropping in altitude). 



rocket and bring the piece down into the Pacific Ocean. 
Disassembling the whole station by this method could take 
six months and multiple cosmonaut missions. 

But the Russians don't have that kind of money, so they 
plan to deorbit the entire station at once. The "final" crew 
left Mir on August 27, with the station about 220 miles up, 
but one more crew may go up in February or March to do 
some last-minute preparations for deorbit. 

In either case, an unmanned Progress ship laden with 
fuel will dock at MiKs leading edge sometime next year, 
and any cosmonauts aboard the station will depart in their 
Soyuz spacecraft. Some time later, the Progress retrorock- 
ets will fire, slowing Mir enough to bring it down through 
the atmosphere and into the Pacific. 

Will all of Mir burn during its fiery re-entry? Not likely. 
Mir will wobble and tumble. Pieces of the station will 
break off, some incinerating and others splashing down in 
the ocean. The process is completely unpredictable. 

Even now, Mir's fate is not yet sealed. The Russian com- 
pany Energia RSC is still trying to scrape together private 
funding to keep the station aloft. 

"Everything could change," says one NASA official. 
"When it comes to Mir, we never know." — Jim Schefter 



1 Progress fires its retrorockets 
to dramatically reduce the 
speed of the orbiting station. 



Unable to resist Earth's 



gravitational pull, the 



slowed Mir falls out of orbit 
and into the Pacific Ocean. 
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President Clinton orders NASA to 
review the International Space 
Station, which then goes through 
further redesigns. NASA invites 
Russia to join the program. 



Congress gives NASA $250 mil- 
lion to begin preparing backups 
for Russian elements that have 
been excessively delayed. As 
part of the contingency plan, 
NASA decides to buy an unused 
Navy spacecraft and turn it into 
an Interim Control Module. 
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inside of the ICM's propellant tanks, to feed liquid into 
fuel lines. "That was a challenge," Jacobi recalls, because 
the tanks are 52 inches in diameter and were built with 
only 5-inch-diameter inspection ports. The ducting had 
to be built in sections small enough to fit through the 
holes. "It was like building a ship in a bottle," Jacobi says. 

The ICM, which will not be ready for flight until late 
next year, is only the first of several expensive alternatives 
that NASA has had to develop to accommodate delays and 
cancellations of promised Russian contributions. Accord- 
ing to NASA, the Russians provide the station with criti- 
cal services in eight specific functions: guidance, altitude 
control, life support, communications, power, spacewalk 
support, emergency crew return, and ground support. 

As a power provider, for example, the Russians origi- 
nally promised to supply a module called the Science 
Power Platform (SPP), which would have large solar pan- 
els and gyroscopes for turning the station in different di- 
rections. The SPP would be launched piecemeal aboard 
three Russian Zenit boosters and would automatically 
dock to the station. 

The Russians soon realized that the SPP would be too 
heavy for their own rockets. As part of an evenhanded deal 
in which the Russians promised to develop a new robotic 
supply vehicle, NASA agreed to carry the SPP into space 
aboard two shuttle flights. Cost to U.S. taxpayers: $1 bil- 
lion. The Russians later told NASA they wouldn't be able 
to build the supply vehicle, but they kept the two shuttle 
flights — in fact, NASA added two more flights to carry 
additional space hardware the Russians discovered they 
couldn't afford to launch on their own. 

The SPP deal continued to sour. It turned out the Rus- 
sians couldn't afford to build the SPP at all, even though 
NASA's station design depended on the promised electri- 
cal power, heat-dumping radiators, and steering gyroscopes. 
So now NASA is considering an additional U.S.-built photo- 
voltaic power module and may have to fly the entire space 
station pointed in a different direction to maximize solar 
power production. 

When the United States and Russia first agreed to 
build a station together, the downside of cooperation 
seemed slight: Placing the station in a more northerly or- 
bit (so the Russians could reach it) meant that NASA 



The station assembly schedule has 
already undergone at least four ma- 
jor revisions. Congress' General Ac- 
counting Office demands that NASA 
finalize its contingency plan before 
the upcoming launch of Zvezda (be- 
low), the station's key element. 




In October. NASA submits a contin- 
gency plan to Congress. A month 
later, Zarya (top), the station's first 
element, is launched. In December, 
the Unity module (bottom) is added. 



would have to accept a 25 
percent payload perfor- 
mance penalty on each 
half-billion-dollar space 
shuttle flight to the station. 

But unforeseen problems soon surfaced. Within a year 
of agreeing to collaborate on the station, the Russians be- 
gan delaying some items and backing out entirely from 
others. Year by year, the list of promises has shrunk and 
the costs have expanded. By last year, all the news from 
Russia was glum. Promised funding had totally dried up. 

In October 1998, NASA reported to Congress how it 
planned to handle the threatened loss of key Russian ele- 
ments. NASA's "Step 1," costing $250 million, had already 
been approved in mid- 1997. That was when NASA at last 
realized that Russia's ambitious schedule for Zvezda was 
hopelessly optimistic. NASA insisted that the station's 
first module, Zarya, be modified so that it could be refu- 
eled from docked supply ships. 

For the engineers actually building the project — the 
most ambitious international construction effort in his- 
tory — the schedule and budget setbacks are all water un- 
der the bridge. The engineers are faced with a practical 
and more pressing problem: What can be done now to 
proceed with the project in the least expensive way? 

The question is no longer theoretical, since the first 
two pieces of the International Space Station are already 
in orbit. The Russian-built but U.S.-funded Zarya (Russ- 
ian for "dawn") and the U.S.-built Unity were hooked to- 
gether on a shuttle mission last December, then left to 
orbit unoccupied. Their future existence depends on the 
timely launchings of support missions. 

The clock is ticking. Zarya's computers are rated for 
only an 18-month lifetime, which means that a new vehi- 
cle must be docked to it by May 2000 to take over the sta- 
tion's control. If it's not going to be Zvezda, then the ICM 
must be sent up in its place. But since NASA needs a full 
year to prepare for a shuttle mission, the decision to send 
up the ICM should have been made seven months ago. 

Even if the ICM could be launched quickly, it is only a 
short-term and partial stand-in for Zvezda. The ICM does 
not provide life support — air and water — for a long-dura- 
tion crew. Under current plans, NASA won't be launching 
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The Long Road to Space 

THE INTERNATIONAL Space Station has gone through a 
number of names and design changes in its long march 
toward orbit. Here's a look at its troubled history. 



1984 



1985 



In his State of the Union 
address. President Ronald 
Reagan announces plans to 
build and launch a space 
station within 10 years. 



The United States signs an agree- 
ment with Canada, Japan, and the 
European Space Agency to coop- 
erate on development of the 
space station. 




but has been repeatedly 
delayed, pushing back the 
entire assembly sequence. 
And even if this first major 
Russian-funded component 
of the station does go up 
as planned, other promised 
Russian contributions may 
never be delivered, due to 
lack of funds. 
When Russia was brought aboard the International 
Space Station project in 1993, NASA promised the part- 
nership would save billions of dollars and several years of 
construction. More important, the station offered a diplo- 
matic opening to the post-Soviet Russian government, 
without which President Clinton may have cancelled the 
entire project, already hopelessly over budget. 

Although NASA's rosy forecasts were way off target — 
the Russian presence has contributed to vast cost over- 
runs and schedule slips — things could get even worse. If 
the Russians drop out of the pro- 
gram now, or are expelled, replac- 
v ing them will take at least three 
years and much, much more 
money — threatening the project with cancellation again. 

But unbeknownst to most people, NASA has drafted a 
backup plan for building a station without Russian help. 
Over the past few years, the agency has quietly developed 
several spacecraft of its own that can serve as understud- 
ies for promised Russian elements. And before Zvezda is 
launched, Congress expects NASA to finalize its contin- 
gency plan for completing the station without Russia. 

That won't be easy. The Russians are in what's known 
in space jargon as "the critical path." The other 1 5 nations 
participating in the project are relying on Russia not only 
for crew life support, but also for such key components 
as the crew's emergency escape system, rockets that keep 
the station in the proper orbit, and some of the solar pan- 
els that provide power. With the Russian equipment, the 
station's capability is impressive. Without it, the project 
is in deep trouble. 

Just consider the dilemma of the Interim Control Mod- 
ule, or ICM, a 10-ton conglomeration of computers, 



Could a Russian crew www .p 0pscLcom 
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Congress cuts the budget for the 
international station, which is 
now called Freedom, and NASA 
revises the schedule to delay 
launch of the station. 



1990 



The first element of Russia's Mir 
station (above) is launched. The 
United States later pays $400 
million to dock shuttles with Mir. 



rocket engines, and propellant tanks. Faced with the pos- 
sibility of excessive delay of some Russian components, 
in 1997 NASA finally decided to purchase this spacecraft, 
a modification to a design already used in a military pro- 
gram managed by the Naval Research Laboratory (NRL). 

But if you look at NASA's official "Assembly Sequence" 
for the station, you won't see the ICM anywhere. That's 
because NASA still doesn't know which potentially miss- 
ing Russian spacecraft the ICM will be used as a substi- 
tute for. And depending on where and when it is to be 
used, engineers have to install different latching equip- 
ment and computer software. 

If it stands in for a delayed or cancelled Zvezda, the 
ICM would hook to the Zarya module already in orbit. But 
if Zvezda is delivered and the Russians subsequently re- 
nege on several promised refueling flights, then the ICM 
would be loaded with fuel and attached to another mod- 
ule, using a different type of docking mechanism. 

The ICM is cheap by space standards, because it is be- 
ing assembled mainly from "residuals," hardware that had 
been in storage. "We already had a structure, the rocket 
engines, the tanks, and a lot of electronics," NRL pro- 
gram director Al Jacobi explains. These components had 
originally been designed for a top-secret Pentagon pay- 
load that would have ridden into space aboard the shuttle 
Challenger in the late 1980s. But after Challenger ex- 
ploded, most military payloads were diverted to expend- 
able boosters, and the vehicle hardware was stashed away. 

Still, the module required "sizable modifications," ac- 
cording to Jacobi. To begin with, the original vehicle was 
a "spinner": It slowly rotated around its long axis as it 
drifted through space. For the space station, the module 
had to be stabilized. 

Slow spinning is desirable for space flight, Jacobi says. 
It evens out the vehicle's temperature and causes the pro- 
pellant in the tanks to settle into a predictable location. 
Without spin, significant design changes were needed. 
Engineers had to add a new thermal control system, in- 
cluding a heat pipe and thermal radiators to dump excess 
heat generated by sunlight and onboard electronics — 
doubly important, since NASA required the redesigned 
module to carry twice as many computers as the original. 

NRL engineers also had to add special ducting to the 
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SOMETIME IN THE next few months, 
the third and arguably most critical ele- 
ment of the International Space Station 
is scheduled to be launched aboard a 
Russian Proton rocket from the Baikonur 
cosmodrome in Kazakhstan. Designed 
and built in Russia and modeled after 
the core module of the Mir space sta- 



tion, Zvezda ("star" in Russian) will 
serve as the crew living quarters while 
the station is being assembled. 

But will Zvezda, which until recently 
was known as the Russian Service Mod- 
ule, actually be in orbit soon after you 
read this? The module was originally 
scheduled to be launched in early 1998 
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NASA's Plan B 

If Russia's Zvezda module is launched soon, 
the International Space Station will begin 
taking shape as planned (left). But if Zvezda 
and other Russian contributions fail to mate- 
rialize on time, the station could be headed 
for a very different look (right). 
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